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opens new division at 


Philadelphia International Airport! 


At Philadeiphia, as at every other division, Atlantic Aviation specializes in meet- 
ing the needs of executive flyers and aircraft with prompt, courteous service. 


Mr. Albert Mosley, Manager of 


Atlantic Aviation, Phila., Pa. 


keeps ’em flying 
with Esso Aviation Products! 


Atlantic Aviation, “the east coast’s 
complete aeronautical service” uses 
Esso Aviation Products exclusively 
at its newest division located at the 
Philadelphia International Airport. 
With complete shop, storage, and 
servicing facilities, Atlantic special- 
izes in meeting the needs of execu- 
tive aircraft and flyers with efficient 
service ... dependable, high quality 
Esso Aviation fuels and lubricants. 


For quality and service you can 


always depend on Esso Aviation 
Products. There are hundreds of 
Hsso Dealer Airports ready to sup- 
ply your private or company plane 
with a complete line of high quality 
fuels and lubricants. Esso Aviation 
Products have been proved for over 
44 years of actual flying. 

For extra convenience take along 
an Esso Credit Card. You and your 


company can charge, in addition to 
gasoline, lubrication, tireand battery 


services, over-night storage in trans- 
it, and minor emergency repairs. 
Look for the famous Esso Wings for 
quality, service and convenience. 


_The principle of electrothermal de- 
icing was developed by the National 
Research Council of Canada. The 
difficult propeller application was 
solved through the pioneering team- 
work of Goodyear and Hamilton 
Standard of Windsor Locks, Connecti- 
cut. Goodyear—a great name to work 
with TO GET RESULTS! 


en years ago, Hamilton Standard and Goodyear 
joined forces to do battle with ice—long a bitter enemy 
_ of the aircraft propeller. 


lt was pioneering effort which overcame technical dif- 
ficulties that for years had stumped every aeronautical 
engineer who had sought a foolproof method for 
de-icing the whirling blades. 

Out of this teamwork, the blade Iceguard was born—a 
new electrothermal system utilizing thin plies of elec- 
trically conductive rubber, power-fed by fatigue- 
resistant braided wire leads from a unique “pigtail” 
power connection. 


THIN, the Iceguard conformed readily to blade con- 
tours — maintained the aerodynamic contour of the 
propeller. TOUGH, the homogeneous structure of the 
conductive rubber resisted rain and erosion—increased 
life of the de-icing equipment. EXTREMELY EFFTI- 
CIENT, the Iceguard proved to be the most nearly 
perfect sheet-type heater because the thermal gradient 
across the heater is minimized. 


And above all, RELIABLE. Today, as a result of the : 
continued design and test work by Hamilton Standard, — 
Goodyear and the help of the National Research 
Council of Canada, these famous propellers equipped 
with Iceguards have logged 20 billion blade air miles 


and 65 million blade flying hours in actual service! 


DSOR Lo 
WIN Conneericur XS 


Division OF 
UNITED AIRCRAFT 
CORPORATION 


STAN DAR? 


It is convincing proof of performance, a tribute to = 
Hamilton Standard’s pioneering leadership—the kind ae 


which has placed their blades “out front” on the finest, 
fastest reciprocating-engine aircraft in the world! 
Goodyear, Aviation Products Division, 


Ak 16, Ohio or Los Angeles 54, California : AVIATION | 
ron 16, Ohio o g SROBUEEE 


Iceguard—T. M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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Traveling man — Family man 


He’s one and the other—and successful at both—since he 
discovered the swift dependability of travel via TWA. 

Now his business trips are a matter of a few pleasant hours 
aboard a world-proved TWA Constellation. He gets there 
refreshed—ready to talk business. Often he leaves and returns 
in a single day—arriving in time for a full evening at home. Say”"'Marry Christma" swith arerinehe lt rencniae 
And always, his arrival finds him relaxed after a forever—a TWA ticket te a place she’s always dreamed 


2 ; : ; ‘ of seeing. It’s simple to arrange, and you can take a 
restful trip—eager to recite bedtime stories at home year or more to pay with TWA’s “Time Pay Plan.’ 
with the happiest of endings. 


Where in the world do you want to go? For information 


and reservations, call TWA, or see your travel agent. If Fly the finest. ee FL} = 


more convenient, write TWA’‘s ‘‘Skyliner Holidays,’’ 380 
Madison Avenue, New York 17, New York. TRANS WORLD AIRLINES 


USA + EUROPE + AFRICA = ASIA . 


’ 


i 
| SAN FRANCISCO NE 
i PITTSBURGH Pe? 


: OAKLAND PHILADELPHIA 

: BALTIMORE 

oa KANSAS AZO 
LAS VEGAS CITY ST. Louis WASHINGTON ae 


—_—- PALBUQUERQUE 
LOS ANGELES PHOENIX 
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Flexibility of cabin arrangement is another 


comfort advantage the Aero Commander 560 


7 


brings to the flying executive. 


Pictured here are but a few of the optional 


features made possible by the long, wide 


cabin of this twin-engine business airplane. 


WRITE 
DEPT. 126 
FOR NEW 
CATALOGUE 


AERO DESIGN AND ENGINEERING COMPANY °* TULAKES AIRPORT, P, O. BOX 118 ° BETHANY, OKLAHOMA 
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for business aircraft: 
JANITROL’S COMPLETE LINE 
OF HEATERS AND ACCESSORIES 


Here’s hot news for business aircraft own- 
ers and operators! . . . Janitrol’s complete 
standard line of aircraft heating equipment 
and accessories (all CAA approved for in- 
stallation) for any and all types of business 
aircraft. Now you can have a ‘“custom- 
tailored” heating system by assembling 
standard units backed by standard parts out 
of our warehouse stocks. 


Janitrol’s standard heaters range in capa- 
city from 25,000 to 200,000 Btu/hr. Above 
is the S-200 (200,000 Btu/hr.) heater. It’s 
typical of Janitrol design, proven depend- 
ability, and long life. Thousands of Jani- 
trol heaters are already performing on 
such famous planes as the DC-6’s, DC-7’s, 
Constellations, Martin 404’s, Convairs, 
DC-3’s, as well as on most military trans- 
ports. A host of business aircraft flying 
today are Janitrol equipped too! 


This typical group of Janitrol heater ac- 
cessories includes Blowers, Fuel Control 
cans, Ignition units, Shielded leads, Clamp 
bands and Flanges . . . everything needed 
to complete your heating system, all 
matched for best service, installation sim- 
plicity, interchangeability, and accessibility. 
When you need aircraft heating . 
no kidding . . . we’ve got experience, 
proven products, and installation data to 
do the job right on most anything that 
flies! Ask your local modification center, 
or write me for the address of your nearest 
Janitrol district office. 


Cordially: 


Janitro] Aircraft-Automotive Division, 
Surface Combustion Corporation, 
Columbus 16, Ohio. 
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industry notes... 


@ los Angeles Airways, Inc. has awarded The Garrett Corpora- 
tion’s AiResearch Aviation Service Company a contract for con- 
version of four Sikorsky S-55 helicopters to passenger-carrying 
craft. The passenger version of the helicopter, heretofore used by 
Los Angeles Airways for cargo only, will have seven seats. Interior 
walls of the helicopters are being covered with a washable Vinyl 
material, laid over a lightweight soundproof padding of Fiberglas. 


M The R3Y-2 turboprop seaplane being built by Convair for 
the U. S. Navy made its initial flight recently. Piloted by Don 
P. Germeraad, Convair’s chief engineering test pilot for Navy 
projects, and a crew of five, the big pressurized seaplane logged 
one hour and 23 minutes on its first flight. Like an LST, the 
R3Y-2 is designed to land guns, trucks, small tanks, troops and 
cargo directly on beaches. 


HH Swissair, the airline of Switzerland, recently ordered two 
DC-7C’s for operation over Swissair’s transatlantic route between 
New York and Zurich, non-stop. The DC-7C’s are expected to go 
into scheduled service in 1957. 


MH The Air Force has awarded Lear, Inc. a $3 million contract 
for an initial quantity of a new Lear autopilot designated MB-2 
by the Air Force. The autopilots are to be installed in Republic 
F-84F Thunderstreak jet fighters. 


H Design-study contracts for one-man helicopters have been 
awarded to Hiller Helicopters, Gyrodyne, and Kellett by the Navy’s 
Bureau of Aeronautics. 


Federal Telephone & Radio Co., of Clifton, N. J., has organ- 
ized an instrument division which will develop and produce com- 
munication test equipment, standard capacitors, insulation test 
equipment, and laboratory and industrial electronic testing devices. 


@ McDonnell Aircraft recently received a $38,700,000 contract 
from the U.S. Navy for development of an advanced all-weather 
attack fighter. This new contract represents McDonnell’s first de- 
sign entrance into the field of attack-type aircraft. 


@ Bell Aircraft Corporation’s Helicopter Division has received 
a contract to inspect and repair “as necessary” 70 of the Army’s 
H-13 Bell copters. The IRAN contract calls for this work to be 
done at Bell’s Fort Worth facilities. 


@ Taylorcraft, Inc. recently flew its Fiberglas-reinforced plastic 
lightplane for the first time. In addition to fuselage and wings, 
the plane’s seats, doors, gas tanks, wheel pants, cowl, and instru- 
ment panel also are made of the Fiberglas-reinforced plastic. 
Only the rudder and elevator are covered with fabric. The plane 
is 24 feet long, has a 36-foot wing span, weighs about 1300 pounds, 
is powered by 145-hp engine, and will sell for around $6,000; the 
model powered by a 225-hp engine will be about $9,000. 


HM Beech Aircraft has completed contract negotiations with 
Lockheed for the manufacture of a quantity of USAF T-33 wings. 
Dollar volume of this newest supplemental production contract 
amounts to more than $1,800,000, and will extend production of 
the Lockheed T-33 jet wings into the fall of 1955. 


M@ Monocoupe Aircraft of Florida, Inc. is presently setting up 
its dealer and distributor organization for the sale of its four- 
place, all-metal Meteor powered by 150-hp Lycoming engine. 
Evaluation and certification tests are underway, and full specs 
and performance data are expected to be released soon. Plans call 
for delivery of the Meteor at $25,000 FAF, with Stewart-Warner 
heater, instruments and radio for all-weather flying. 


M Hiller Helicopters has sold another three-place 12-B_heli- 


copter to Philippine Air Lines. The airline has five Hillers being 
used as passenger carriers and for all types of charter work. 
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All This 
Awaits You at 
AERODEX 
In 
MIAMI 


Next time you land at Miami's Inter- 
national Airport taxi directly to the 
20th Street area and the Aerodex 
Customer Service Terminal where 


courteous service — plus a hearty 


welcome—is yours! 


Air-conditioned Club Lounge 
Telephone—Television 

Fuel and Oil 

Ramp Space—Dispatching 

Porter Service 

Free Interior Cleaning 

Food Service 

Hotel Accommodations Arranged 
Car Rental—Taxi Service 


24 Hour Security 
Service 


Aircraft and Engine Sales 


ERODEX 
Gre. 


CAA Approved Repair Stations No. 3612 Limited Airframe, Radio and 
Accessories Class 1 and 2,and No. 3644 Power Plant Class 2 and no Limitations 


P.O. BOX 123, INTERNATIONAL AIRPORT BRANCH 


MIAMI 


FLORIDA 
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THE \ 
/ DANGEROUS 
PART S| 
LIES BENEATH 
THE SURFACE 


; 


With airplanes, as with icebergs, it’s 
the hidden nine-tenths that causes 
the trouble. 

In airborne electronic equipment, 
reliability and continuity of service 
depend on the detection of trouble 
before it manifests itself in unit fail- 
ure. With planes, or with icebergs, 
it’s rash to gamble when the odds are 
stacked against you. 

Preventive maintenance is an essen- 
tial part of airplane upkeep. The dis- 
covery of minor defects before they 
develop into major trouble spots is 
the purpose of periodic checks. 

The Electronic Division of Read- 
ing Aviation Service, Inc., is fully 
equipped and staffed to service all 
types of electronic equipment. 

To steer a safe course, take a head- 


ing for READING! 


READING HAS MORE TO OFFER 


INCORPORATED 


READING 


SEAR IVALGEs ITN Es 
Regding. Pa. 


AVIATION 
Municipal Airport « 


now hear this... 


PERSONNEL 
Dr. Louis G. Dunn, Dr. Milton U. 


Clauser and Dr. James C. Fletcher, all 
guided missile scientists, have joined The 
Ramo-Wooldridge Corp., a Los Angeles 
affiliate of Thompson Products, Inc., Cleve- 
land. Dr. Dunn is Associate Director of 
Guided Missile Research Division; Dr. 
Clauser is Director of Aeronautics and 
Structures staff; and Dr. Fletcher is Di- 
rector of Guidance and Control staff. 

James L. Murray and Emery M. 
Ellingson have been named Assistants to 
the President of The Garrett Corporation. 

Clifton T. Foss recently was named 
Assistant General Manager of Arma Div., 
American Bosch Arma Corp. Mr. Foss also 
continues as Vice President-Engineering of 
the Division. 

H. Webster Crum has been appointed 
Vice President and General Sales Manager 
of Lycoming Division of Avco Manufactur- 
ing Corp. 

Rowland Burnstan is new president of 
Borg-Warner International Corp. 

Robert L. Earle has been named Ex- 
ecutive Vice President of Marquardt Air- 
craft Co., Van Nuys, Calif. 

Carleton Putnam has resigned as 
Chairman of the Board of Delta-C&S Air 
Lines, but continues to serve as a director. 

Arthur S. Locke has been named Asso- 
ciate Director of the West Orange (N. J.) 
Laboratory of Vitro Corporation of Amer- 
ica. Mr. Locke is an expert on guided 
missiles and fire-control equipment and for 
the past eight years has been a consultant 
in the radar division of the Naval Research 
Laboratory in Washington, D. C. 

Herrol Bellomy was named Executive 
Vice President and General Manager of the 
L. B. Smith Aircraft Corp. and Aerosmith, 
Inc., at Miami International Airport. 

N. A. Lamberti has been named staff 
assistant to George Otis, Vice President of 
Lear, Inc., and General Manager of LearCal. 

James P. Buckley recently was ap- 
pointed Regional Sales Manager on the 
West Coast for four divisions of Bendix 
Aviation Corporation. 

Everett Badger has been named fuel 
system specialist by Accessory Products 
Corp., Whittier, Calif. 

William S. Oman was appointed Direc- 
tor of Sales for Com-Air Products, Inc., 
Los Angeles. 

K. J. Bigelow has been appointed man- 
ager of Allison’s Dayton Zone Office. 

Jack C. Charleson was elected to the 
Board of Directors and named Managing 
Director of United Helicopters Ltd., a 
wholly owned subsidiary of Okanagan 
Helicopters Ltd. 

George W. Craig recently joined Cam- 
air, Galveston, as Chief Engineer. 

Herbert M. Bradbury was appointed 
Manager of Customer Service of Aerodex, 
Inc., Miami. Mr. Bradbury also will con- 
tinue as Director of Development and En- 
gineering for Aerodex. 

Howard R. Donalson has been _pro- 
moted to Assistant Operations Manager of 
Riddle Airlines. He was formerly super- 
intendent of stations for Riddle. 


Marvin W. Nolan has been named Di- 
rector of Military Transportation for South- 
ern Airways, Inc. Harold Goodson has 
been promoted to District Sales Manager— 
Atlanta for Southern. Capt. William S. 
Magill has been promoted to Director of 
Operations. 

W. J. Kinsey has been appointed Sales 
Manager of Engine Controls for General 
Electric’s Aircraft Products Department. 

Arthur E. Harrison has been made Di- 
rector of Engineering for Fairchild Guided 
Missiles Div. 

George Ledbetter recently was named 
Southern California representative for 
United Control Corporation. 

Buell A. Patterson has joined McCann- 
Erickson, Inc., to handle public relations 
for Vickers-Armstrongs, Ltd., of England. 

James E. Knott has been appointed As- 
sistant Manager of the Aircraft Sales and 
Contracts Department of Allison Division 
of General Motors. 


COMPANIES 

J. F. Mohan and Charles Kamerer, for- 
merly of Republic Aviation Corp., have 
announced the formation of Mohan, Kam- 
erer & Co., Inc., to offer both sales en- 
gineering and contract management serv- 
ices to the aircraft industry. 

Trans-International Airlines, Inc., a 
division of Leeward Aeronautical, have 
opened an office at Love Field, Dallas, to 
handle special, charter and lease flights 
throughout the Southwest. 

Formation of Fairchild Kinetics Divi- 
sion has been announced by Fairchild 
Engine and Airplane Corporation. Offices 
are at 1860 Broadway, New York City. 
Alfred A. Gassner is general manager. 

The BG Corporation has moved from 
136 W. 52nd St., New York, to 321 Broad 
Avenue, Ridgefield, N. J. 

Garrett Corporation has announced the 
establishment of a Columbus, Ohio branch 
office of its Aero Engineering Division, 
Mineola, L. I. Walter L. Clark has been 
placed in charge of the Columbus office. 


AERO CALENDAR 

Nov. 30-Dec. 3—American Rocket Society 
annual meeting, Hotel McAlpin, New 
York. 

Dec. 17—IAS Eighteenth Wright Brothers 
Lecture, U. S. Chamber of Commerce 
Bldg. Auditorium, Washington, D. C. 

Dec. 17—Wright Brothers Dinner, Statler 
Hotel, Washington, D. C. 

Dec. 20—Eighteenth Wright Brothers Lec- 
ture (Repeated), Los Angeles. 

Dec. 22—Kighteenth Wright Brothers Lec- 
ture (Repeated), Cleveland. 

Jan. 19-23—World Trade Fair of Aviation, 
Miami International Airport, Miami. 

Jan. 24-27—Plant Maintenance & Engineer- 
ing Show, International Amphitheatre, 
Chicago. 

Jan. 24-28—Twenty-third Annual Meeting 
and Honors Night Dinner, IAS. Hotel 
Astor, New York City. 

Mar. 11—National Flight Propulsion Meet- 
ing (Restricted), IAS. Hotel Carter, 
Cleveland, Ohio. 
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JOIN THE NAVY 
AND FLY THE WORLD 


To make you a highly skilled Naval aviator, the 
United States Navy will give you education and 
training worth $64,000. To give you the finest 
aircraft, the Navy has over the last 25 years selected 
designers and builders like Grumman. For a career 
in the Navy, ask any recruiting officer about the 
NAVCAD program. 


GRUMMAN AIRCRAFT ENGINEERING CORPORATION 
e LONG ISLAND e NEW YORK 


Ns ; ea BETHPAGE 
‘ane Pat ; ~ DESIGNERS AND BUILDERS OF (1) SUPERSONIC TIGER, (2) COUGAR II, (3) ALBATROSS 


AMPHIBIAN, (4) S2F SUB-KILLER, METAL BOATS, AND AEROBILT TRUCK BODIES. 
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by George W. Westphal 
Preliminary Design Engineer 
Fairchild Aircraft Division 


Economic Aspects of 


Jet- Transport Operation 


here are numerous factors in- 
volved in considering the eco- 
nomic aspects of jet-transport opera- 
tion. Many of these are not visible 
in a computation of direct operat- 
ing costs but nevertheless have a 
pronounced influence on such costs. 
It is perhaps more appropriate to re- 
word the first sentence of this para- 
graph to read, there are numerous 
factors involved in the operation of 
the jet transport which influence its 
operating economy. It is some of 
these considerations that we are con- 
cerned with here. 
The turbojet, in particular, has 
taken quite a beating from _ the 
standpoint of operating economy. In 


considering this economy, it must be 
remembered that with turbine-pow- 
ered transports we are entering a new 
era in air transportation. It is going 
to affect the habits. the operating 
tempo, the thinking and possibly the 
disposition of everyone from the 
president to the office boy. Stream- 
lining of the jet transport to give it 
a speed which will bring operating 
economy will be to no avail unless 
we also streamline our operations in 
keeping with this increased speed. 
Lt. Gen. Joseph Smith, USAF, pre- 
sented a paper at a meeting of the 
Washington (D.C.) Section of the 
Institute of the Aeronautical Sciences 


in 1953 in which he stated, “. . . I 


Faneanns ~ SY 


TRANSCONTINENTAL operation of a turbo- 
jet transport such as Fairchild’s projected 
M-186B design would require use of ex- 


ternal fuel if trip were to be non stop 


RSE We, p ae 260 
ay EEN 


TYPICAL MISSIONS 


Use of External Fuel Results 

in Ranges Applicable to 
Transcontinental and 
Intercontinental Type Operation 


\t10 


ey CF SQ \ 


do not believe that many of us real- 
ize that perhaps we are not as ready 
for the jet transport as it is ready for 
us.” 

This still seems to be generally 
true. An excellent example of this 
concerns the matter of reserve fuel re- 
quired for trips of 300 miles or more 
(domestic operation). The Air 
Transport Association currently re- 
quires adequate fuel reserve for 300 
miles plus one hour. This reserve is 
used in computing and analyzing the 
general operational characteristics of 
aircraft on a comparative basis. The 
airlines compute reserve based on 
their particular route structure in 
conjunction with the current CAA 
minimum requirement for fuel from 
destination to most distante route al- 
ternate plus 45 minutes (at cruise 
speed) for short-range operation, or 
two hours for long-range with due 
regard for wind and weather condi- 
tions. For jet types, however, there 
has been some talk of a 45-minute 
hold at 20,000 feet, descent to about 
5,000 feet, climb back and cruise to 
an alternate airport 300 miles away, 
another 45-minute hold, then descent, 
final approach and landing. At a 
ground speed of 520 mph this re- 
serve would be sufficient for approxi- 
mately 1,080 miles. How prepos- 
terous can we get, particularly for 
domestic operation! 

Consider a transcontinental trip 
from New York to Los Angeles with 
an intermediate stop at Chicago. The 
airline distance from New York to 
Chicago is approximately 710 miles, 
and from Chicago to Los Angeles is 
about 1740 miles. At a ground speed 
of 520 mph at 45,000 feet the block 
time for a typical proposed turbojet 
transport is 1 hour 30 minutes for 
the first stage and 3 hours 30 min- 
utes for the second stage. Are either 
of these periods so long that it is not 
possible to know before departure, 
or at least very early enroute, wheth- 
er a landing can be effected at the 
intended destination or whether it 
will be necessary to proceed to an 
alternate airport? If the answer is 
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lie: 
ee ee ah 28°5'O.A HEIGHT 


DC-6B 
Sross Weight 100,000 Ibs. 
Passengers 44 - 88 
cruise Speed 315 mph 
cargo Space 4433 cu. ft. 


“yes,” then here is one phase of the 
operation which requires revision to 
provide faster and more accurate 
forecasts of temperature, wind veloci- 
ties and weather. For economical op- 
eration the turbine-powered airplane 
cannot afford to be burdened with 
excessive reserves which eat into 
revenue-earning payload. This is par- 
ticularly true of the turbojet. 


Safety 


Streamlining of those items which 
affect the safety of jet-transport op- 
eration will be in order. This refers 
to such things as weather forecasting, 
air traffic control, navigational aids, 
dispatching, etc. 

Weather Forecasting: The  in- 
creased operating speeds, utilization 
and longer ranges associated with the 
jet transport mean that they will be 
ying more weather and coping with 
some of the problems peculiar to 
light at higher altitudes. For ex- 
ample, the turbulence sometimes as- 
sociated with crossing a jet stream 
irea can be sudden, quite severe and 
of a nature not conducive to peace 
of mind for the average passenger. 
Quite obviously, the best way to keep 
nut of it is to avoid it altogether. 
[This means that more accurate and 
iccelerated forecasts of high-altitude 
sonditions will be necessary. 

From a_ safety standpoint the 
ransmittal of accurate and frequent 
nformation to the crew becomes of 
rime importance. This is necessary 
o keep the crewmen informed of 
1954 
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3-VIEW COMPARISON 


31'-B”O.A.HEIGHT 


M-1868 
Gross Weight 75,000 to 100,000 Ibs. 
Passengers 44-64 
Cruise Speed 563 mph 
Cargo Space 2700 cu. ft. 


changing conditions along the way 
(wind, visibility, etc.) and becomes 
of particular importance during de- 
teriorating weather at point of des- 
tination. The matter of existing 
practices (and it happens all too fre- 
quently) whereby a flight scheduled 
to land at New York, upon arrival 
over LaGuardia is diverted to Phila- 
delphia, then to Washington, thence 
to Pittsburgh and finally ends up in 
Columbus, cannot be permitted if jets 
are to be operated economically. 
Weather information services and 
the communications associated there- 
with must be accelerated and syn- 
chronized so as to provide more 
comprehensive information on which 
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D. H. COMET-2 


Gross Weight 120,000 Ibs. 
Passengers 44 
Cruise Speed 490 mph 
Cargo Space 2478 cu. ft. 


to base flight plans from the outset. 
In the interest of safety and economy 
it may be feasible for intermediate 
ground stations to keep up a run- 
ning account of terminal and alter- 
nate weather conditions so the pilot 
may know whether it is possible for 
him to land at the intended destina- 
tion or whether he must divert to an 
alternate airport. The further out the 
jet transport can be diverted the 
more economically an alternate flight 
path can be planned and executed. 


Accelerated weather forecasting 
becomes an all-inclusive and vital 
factor since it affects navigation, 


communications, fuel reserves and 
(Continued on page 28) 
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Synthetic Oils for Turbine Lubrication 


BEARINGS 


a 
OIL TANK PRESSURE AND 
SCAVENGE “PUMP 


SCAVENGE PUMP 


LOW PRESSURE OIL 


ma HIGH PRESSURE OIL 
MMM SCAVENGE OIL 


OIL COOLER 


A FIGURE 1—Lubrication system of a typical turbojet engine. ompared with piston engines, the lubrication systems 
of turbojet and turboprop engines are quite simple. 
The essential components requiring lubrication in the 


turbojet engine are main shaft bearings and accessory 

by H. A. Murray drive gears. In some engines, the lubricant also serves as 
Research and Technicolor Dept., a hydraulic fluid for actuating fuel controls. 

The Texas Co. Ball and roller bearings have replaced plain bearings 


in virtually all cases for main shaft and accessory drive 
shafts. The advantages realized with former class of bear- 
ings in these locations are: lower starting torque, ability 
to operate for short periods without a continuous oil 
supply, reliable operation with low viscosity oils and more 
quirements, properties of synthetic oils autor for high temperatures, d 
n turboprop engines, the reduction gear must be in- 
cluded among the important components requiring lubri- 
cation. In current engines, these gears are supported by 
sleeve type or ball bearings. 
Oil for actuating propellers may be supplied from the 
main engine supply or from a separate system carried 
within the propeller hub. The propeller requirements, 


Part 1 of a two-part article which details 


aircraft turbine lubrication systems, re- 
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therefore, may play a part in the selection of type of oil 
for the turbine. 

The dry sump system generally is used for gas turbine 
powerplants, similar in many respects to the large piston 
engine. Oil usually is carried in an external tank. Some 
turbines, however, utilize the lower portion of the ac- 
cessory case for the oil reservoir. The tank may be 
mounted on the outside of the turbine or elsewhere in the 
engine nacelle or wing. 

Oil enters the pressure pump from the tank or reser- 
voir. From the pump oil usually passes through a fine 
mesh strainer or filter and then branches out to each bear- 
ing and coupling on the main shaft as well as to various 
jets in the accessory section. An orifice usually is placed 
in each supply line to meter or proportion the flow to 
each component or assembly. In a majority of turbines, 
the supply of oil to the main bearings is in the form of 
steady jet from small nozzles. This oil then is scavenged 
from each bearing housing and returned to a heat ex- 
changer and tank. 

In some engines, the eil supply to the main bearings 
is metered either directly into the bearing or into a cool- 
ing air stream where it is atomized. With the metered 
supply the excess is allowed to drain overboard. 

Lubrication of the reduction gear assembly in turbo- 
prop engines follows piston engine practice rather closely. 

Compared with piston engines, the heat rejection to 
lubricating oil in turbojet engines as a function of fuel 
flow is relatively small. Consequently, it is possible to 
transfer this heat to the fuel supplied to the engine. This 
method of utilizing fuel for oil cooling is now proving 
quite successful in modern high-speed aircraft. 

Heat rejection to oil in turboprop engines is much 
greater than with turbojet due to the reduction gear. 
Slower speeds of such aircraft and higher heat rejection 
rates favor the conventional oil cooler similar to those 
used with piston engines. 


General Lubrication Requirements 


Of the numerous requirements for an aircraft turbine 
lubricant, perhaps the following represent the three most 
important: 

1. Low temperature fluidity 

2. High temperature stability 

3. Gear lubrication 
Other requirements that also must be taken into consid- 
eration are compatibility with metals, volatility, hydro- 
lytic stability, toxicity, availability and cost. 


AIRCRAFT 


turbine bearing 


(left) was given a _ high- 


Low Temperature Requirement 


A turbine lubricant must permit starting on the ground 
or in flight at the lowest anticipated temperature. While 
preheating and dilution of lubricating oils are accepted 
for piston engines, they are not favored for the military 
aircraft turbine at the present time. Dilution of lubri- 
cating oil is more or less impractical due to lower vola- 
tility of fuel and insufficient heat in most turbines to boil 
off the diluent. Another possible objection to dilution 
might be found in the loss of diluent in certain regions 
due to high temperatures following shutdown. Since most 
turbines can be designed to operate successfully on low 
viscosity oils, there is probably little reason to call upon 
these starting aids. The first requirement then is for the 
lubricant to be capable of pumping at the lowest starting 
temperature. 

There are two different viewpoints on this requirement. 
First, the U. S. Military Services specify —65°F. and 
second, the British —40°F. as the minimum starting tem- 
peratures. In many cases these requirements are not inter- 
changeable. Lubricants developed to meet the —65°F. re- 
quirement cannot be used successfully in most turbines 
designed to meet the —40°F. starting temperature. It also 
is quite apparent that the reverse invariably holds true, 
where an oil just meets the pumpability requirements of 
—40°F., it cannot meet the —65°F. requirement. Two 
entirely different synthetic lubricants are required, one 
for U. S. Military (—65°F.) and a second for the British 
(—40°F.). 

Operation of military aircraft over the North American 
Continent during the past 12 or 13 years has stressed the 
need for meeting the —65°F. starting temperature re- 
quirement for this particular area. Restarting of turbines 
in flight with multi-engine aircraft may impose even lower 
starting temperature requirements than the —65°F. 
ground starting condition. 

In the case of civil or commercial operations, this re- 
quirement may be somewhat milder. Present experience 
seems to indicate that a minimum starting temperature 
of —40°F. will suffice for all except a few rare cases. 

Low temperature pumpability tests in the United States 
and Great Britain show unusually good agreement with 
regard to the maximum permissible viscosity. This varies 
from one installation to another according to design of 
engine, oil tank location, plumbing, etc. 

Low temperature pumpability tests conducted recently 
by the Aeronautical Engine Laboratory of the U. S. Navy 


temperature accelerated test 
with MIL-L-7808 type of syn- 
thetic oil at 700° F. 


DEPOSITS (right) were found 

in this oil line of high-tem- 

perature bearing test ma- 

chine after operation on silt- 
cate ester blend 
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Bureau of Aeronautics with a simulated oil system re- 
vealed the following. 

With a constant displacement pump, aerated and de- 
aerated oils, pressure altitudes from sea level to 70,000 
feet and temperatures from 40°F. to —70°F.: 

(a) Pumpability is a function of viscosity, absolute 
pump inlet pressure, and amount of aeration of 
the oil. 

(b) The configuration of lines on the discharge side of 
the pump has little or no effect upon the pump- 
ability characteristics of the oil. 

(c) The critical viscosity for deaerated oil at sea level 
for full flow was approximately 6,000 cs. For 
aerated oil the critical viscosity was approximately 
3900 cs. At higher viscosities pump cavitation oc- 
curred and delivery rates decreased with increase 
in viscosity. The maximum permissible viscosity 
for satisfactory starting was estimated to be 
roughly 10,000 cs. 

Some of the early full-scale J-47 low temperature starting 
tests conducted by General Electric Company with min- 
eral oils also revealed some interesting data. The critical 
viscosity where pump cavitation began to show up was 
approximately 2500 cs. At 7500 cs. viscosity pump cavita- 
tion was so complete that the oil would not warm up after 
a reasonable idling period to permit the engine to be run 
at higher speeds. For reliable engine operation without 
any restrictions as to speed or length of warm-up, Gen- 
eral Electric recommended a maximum viscosity at 


—65°F. of 3,000 cs. for the J-47 engine. 


High Temperature Requirements 


The components in a turbine that operate at the highest 
temperature are the bearings on the main shaft. In addi- 
tion to these bearings some parts of the engine frame and 
bearing support housings may also expose lubricating oil 
to high temperatures. 

The maximum operating bearing temperatures in the 
majority of turbines already in service fall in the range 
of 250-300°F. With bearings next to the turbine wheel a 
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soak-back effect occurs following shutdown. Heat accumu- 
lated in the turbine wheel disk flows into the cooler tur- 
bine bearings when oil flow is stopped at time of shut- 
down. This causes a brief rise of roughly 150°F. and 
followed by a slow cooling off of the entire engine. The 
peak temperatures during this brief period frequently 
reach values between 400-450°F. With low viscosity min- 
eral oils, evaporation of oil during this period is quite 
rapid. Hence, oil volatility is important. These conditions, 
however, from a high temperature point of view, are what 
might be called mild and present no serious problems. 
In this class of turbine the low viscosity mineral oils 
have served very well. 

In some recent turbines with higher pressure ratios the 
high temperature requirements are much more severe. 
Normal bearing temperatures during operation are now 
reaching as high as 475°F., fully 200°F. higher than in 
previous turbines. The soak-back effect may add another 
100-150°F. for brief periods following shutdown. Thrust 
bearings opposite the compressor discharge location also 
may exceed temperatures of 400°F. In addition, parts 
of the engine frame in this region may run close to 
600°F. Unfortunately, the highest gas pressures in the 
entire cycle are at this location, making it difficult to cir- 
culate low pressure cooling air in this region. The simplest 
approach then is to throw most of the burden of cooling 
on the lubricating oil. These are some of the reasons for 
introducing the panel coking test in present MIL-L-7808 
synthetic oil specification. Except for the thrust bearing 
and for gyroscopic loads, loads carried by the main shaft 
bearings are very light. Fortunately, these gyroscopic 
loads do not impose a serious problem because of their 
extremely short duration. 

Rotor speeds will vary from 20,000 rpm for smaller 
turbines to below 7,000 rpm for larger units. DN values 
(diameter of bore in mm., N = rpm) now are running 
close to 1,000,000. Future DN values are expected to 
reach 1,500,000. 

A turbine lubricant, therefore, must be thermally stable 
in bearings operating at 500°F. and shall not form ob- 
jectionable deposits when in contact with hot surfaces of 
600°F. for short periods. Also, it is necessary for a tur- 
bine oil to be non-corrosive to the various metals present 
in bearings and other sections at high temperatures. 


Gear Lubrication 


The ability to lubricate highly loaded gears is the third 
important requirement of an aircraft turbine lubricant. 
Undoubtedly, this requirement is of greater importance 
in the case of the turboprop engine than with the turbo- 
jet. In the former the weight of the reduction gear rep- 
resents roughly 20% of the powerplant weight. There- 
fore, the ability to operate at high gear loads means 
lighter gears and an appreciable saving in weight. 

According to E. A. Ryder, a design Hertz stress of 
125,000 to 140,000 psi is permissible for aircraft engine 
gears. In the Ryder gear test machine, a Hertz stress of 
125,000 psi is obtained at an indicated load of 1050 lb. 
per inch width (PPI) of tooth. 140,000 psi Hertz corre- 
sponds to 1340 PPI. It is obvious that scuffing values 
should be greater than 1050 to 1340 for successful per- 
formance of a turbine gear box. 

Oils having scuff values of 200-700 PPI (Fig. 2) in the 
Ryder gear test rig allow immediate scuffing and scoring. 
Oils falling in the range of 1000-1400 PPI are found to be 
borderline. Oils having scuff values of 1700-2250 PPI and 
upward have been quite satisfactory in the full scale 
engine. 

In the final analysis, most designers want a synthetic 
turbine lubricant that will match the load carrying prop- 
erty of Grade 1100 Mineral Oil (Specification MIL-O- 
6082). (Continued on page 52) 


SKYWAYS * DECEMBER 1954 


he Mooney Mark Twenty is being readied in Kerr- 

ville, Texas, for its final stages of Type Certification 
testing. A four-place, high-performance airplane designed 
for the businessman-pilot, the Mark Twenty now features 
an enlarged cabin and added power. This prototype was 
shown to NBAA members attending their organization’s 
convention in Dallas. At that time it was announced that 
the Mark Twenty with 170-hp engine would cruise at 175 
mph at 6500 ft and 70% of power; would have a 1100 
fpm rate of climb, a 23,000-f{t ceiling, a landing speed of 
45 mph; have a useful load of 1100 lbs and a maximum 
range of 1,020 miles on 52 gallons of gasoline. These per- 
formance figures are based upon prototype performance 
data. 

One of the features of the Mark Twenty is its laminar- 
flow wing. According to the Mooney Company, this is the 
first time the laminar-flow wing has been used on private 
aircraft. Other features of the Mooney Mark Twenty are 
a mechanically operated retractable tricycle landing gear 
of exceptionally rugged design, a steerable nosewheel, and 
a cabin with a low noise level. 

Production of this new airplane is scheduled to begin 
in January, 1955, and the list price for the aircraft has 
been given as $12,500. This includes a VHF transceiver 
with Omni, three gasoline tanks with 52 gallons total ca- 
pacity, all the basic flight instruments and lights, a Hart- 
zell constant-speed metal propeller with Woodward gov- 
ernor and spinner, an outside baggage door, all-weather 
tempereture control, and an all-metal fuselage. 

The Mark Twenty shown in the photograph above is 
white with red trim. At the controls is Mooney’s Chief 


Test Pilot Bill Taylor. vee 
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MOONEY MARK TWENTY (top 
photo) is expected to go into 
production in January, 1955. Its 
170-hp engine is reported to give 
it a cruising speed of 175 mph. 
RILEY °55, also expected to be 
available soon after January 1, 
features the new 170-hp Lycom- 
ing engine and will cruise at 170 
mph on 70% of power at 7,000 ft 


eee “new” airplane demonstrated to members of 
the National Business Aircraft Association at their 
Dallas convention was the Riley *55, a more powerful 
version of the Riley Twin-Navion conversion done by 
TEMCO. Improvements over the earlier version of this 
light-twin include new 170-hp Lycoming engines which 
provide a top speed of 180 mph and permit a gross weight 
increase to 3600 lbs; a fuel system which includes bladder 
fuel cells in the engine nacelles and optional wingtip 
tanks which stretch the range to 1200 miles; new front 
seats with foam rubber upholstering to offer greater long- 
distance comfort; and a redesigned control quadrant. 
Performance-wise, the Riley ’55 offers an empty weight 
of 2,350 lbs, a gross weight of 3600 lbs, a cruise at 70% 
of power at 7,000 ft of 170 mph, a service ceiling (two 
engines) of 20,000 ft and a single-engine ceiling of from 
6,000 to 8,000 ft. Take-off distance (zero wind at gross 
weight, sea level, over 50-ft obstacle) is 1,150 ft, and the 
landing distance (zero wind at gross weight, sea level, 
over 50-ft obstacle) is 1,050 ft. Carrying 160 gallons 
of fuel and at 70% power, the Riley *55 has a 900-mile 
range; with 146 gallons of fuel its range is 1200 miles. 
Fuel consumption is from 8 to 10 gallons per hour per 
engine. 

List price for this conversion is $29,500, with the cus- 
tomer furnishing the airframe. TEMCO expects to begin 
making deliveries on the first Riley 55 soon after the first 
of the year. Much depends on the availability of the 
newly developed Lycoming 170-hp engine. Riley °55’s 
will be marketed by Riley Twin Aircraft Sales Corpora- 
tion, under contract with TEMCO whose modification 
center at Greenville, Texas, has been producing Navion 
conversions since April, 1953. +t 
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by Herb Fisher 


Chief, Aviation Development 
Port of New York Authority 


THE SUPER -92 DC-3 


INTERIOR DESIGN of the Super 
— 92 features facing davenports 
up front, swivel chairs in the 
center section, and conference 
table, dictating machine and a 
tape recorder for passenger use 


U ntil the promised new multi- 
engine medium transports de- 
signed to meet specific performance 
requirements of business-aircraft op- 
erators are produced and well shaken 
down, we’ve got to make-do with what 
we've got. 

How well we are doing with our 
“make-do” executive fleet is answered 
daily by the dependable performance 
of several aircraft types which, al- 
though properly labeled obsolescent, 
are still providing superb utilization. 

One of them is the faithful old 
DC-3 which marked a new milestone 
in air transportation when it was in- 
troduced, served as the backbone of 
scheduled-airline operations for more 
than 10 years and is now, in its 18th 


a | 


year of economically useful life, one 
of the chief workhorses in the utility 
aircraft field. 

The DC-3, known variously down 
through the years as the C-47, C-49, 
C-53, C-116, R4D and Dakota, has 
gone through more modifications than 
any other aircraft in history, but its 
basic design has never been changed. 
Rather, changes have been refine- 
ments—in windshields, powerplants, 
and other items—to obtain improved 
performance. 

For example, the Super -92 is a 
DC-3 incorporating the R1830-92 en- 
gine modified in an attempt to give 
the user the performance of the R- 
1830-75 and -94 and the reliability 
and weight of the -92. 


The Super -92 executive conversion 
is a product of Remmert-Werner at 
Lambert Field, St. Louis, and Bill 
Remmert contends that it will give 
the operator an economical cruising 
speed 10% higher than is possible 
with the standard -92 powerplant. 
That, of course, means a cruise of 
200 mph or better, if the operator 
wants it. 

Remmert-Werner arrived at the 
Super -92 installation by combining 
the -92 crankcase and carburetor sys- 
tem and the new -75 cylinders and 
high dome pistons. Improvements 
also have been made in rockers, pins, 
rings and harnesses. The results, ac- 
cording to Remmert-Werner, are su- 
perior cooling and more rugged con- 
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PILOT COMPARTMENT is set up according to recommendations of SAE Cockpit Stand- 
ardization Committee S-7. Here Bill Remmert (right) shows Herb Fisher cockpit check list 


STANDARD equipment includes baggage compartment kit with tools for any emergency field 
work on engines, airframe: a set of seals, gaskets, spare pumps, spark plugs, starter, etc. 


struction which, together, permit a 
normal cruise of 700 hp as against 
the 550- to 600-hp range of the stand- 
ard -92. The St. Louis shop points to 
the higher cruise setting as an im- 
portant factor in lower maintenance 
and fuel costs per mile. 

Some concern has been expressed 
by some of my business-pilot friends 
over the life of the Super -92 at the 
700-hp cruise setting, but that con- 
cern is not shared by Remmert- 
Werner. 

“The best support I can think of 
for our setting recommendations,” 
Bill Remmert said during our discus- 
sion of this point, “comes from the 
pilots who follow them and from their 
overhaul costs, which consistently run 
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lower than those for a regular -92.” 

He pointed out that several Super 
-92 pilots run the engines consider- 
ably below their capabilities, but that 
their operating records are no better 
than those of the 700-hp pilots. The 
lower setting, he said, sacrifices the 
additional speed and performance 
possible with the Super -92 and nulli- 
fies the maintenance savings stem- 
ming from the higher speeds. 

Remmert believes no harm is done 
in using the lower settings, but he 
said “it’s like buying a seven-room 
house and then closing off one useful 
room.” 

An unusual part of the Super -92 
program is Remmert-Werner’s offer 
of an 800-hour guarantee on the en- 


gine installation. More than 100 Su- 
per -92’s have been rolled out at St. 
Louis and at this writing no reports 
of engine failure had been received. 

Remmert-Werner is guaranteeing in 
excess of 200 mph at 9,000 ft. My 
notes, compiled as pilot of a Super 
-92 with Bill Remmert sweating it out 
as my copilot, show that at 9500 ft 
the DC-3 indicated 170 mph at 30.5 
inches and 2100 rpm. It trued out at 
201 mph at this setting, which pro- 
vided about 680 hp. 

The Super -92’s single-engine per- 
formance appeared to be highly satis- 
factory. It held its altitude comfort- 
ably at 9500 ft, showing little loss as 
it leveled out to 125 mph. 

The pilot’s compartment of the 
Super -92 adheres to the SAE con- 
figuration. The sliding seats can be 
raised or lowered. Immediately back 
of the pilot is the modern galley and 
in the space behind the copilot’s seat 
is the compact radio junction panel. 

The interior design of this execu- 
tive DC-3 is one of the best I have 
seen. Beautifully styled as to color 
combinations and fabric, the passen- 
ger cabin includes facing davenports 
up front, swiveling chairs in the 
center section and a conference table 
at the rear. The surface of the con- 
ference table is an aeronautical map 
of the United States set in Formica. 
A dictating machine and a tape re- 
corder also had been installed. 

Another attractive feature of the 
Super -92 are the picture windows— 
two on the left side and one on the 
right. Each is five feet long and 15 
inches deep. All windows are aero- 
dynamically flush. 

Remmert-Werner supplies with the 
Super -92, at no additional cost, a 
baggage compartment box containing 
the following items: complete tool kit 
for any type of emergency field work 
on engines or airframe; a complete 
set of seals, gaskets, packages and 
hoses for engines and accessory 
mountings; spare hydraulic pump, 
tail wheel shear pin, extra spark 
plugs, tach generator, starter, vacuum 
pump, generator, fuel pump and prop 
governor, and a kit of cleaning ma- 
terials for the interior which includes 
a 24-volt vacuum cleaner. 

There are 14 oxygen outlets in the 
passenger cabin, plus cockpit oxygen. 

Remmert-Werner bases its designs 
on the fact that the average business 
trip is 596 miles—an easy three-hour 
flight in a 200-mph plane and an easy 
same-day round trip. The company 
occasionally handles the conversion 
of higher speed planes, but Bill Rem- 
mert reports that few executives are 
willing to pay for a possible extra 
25% in cruising speed when it means 

(Continued on page 52) 


15 


FIGURE | 
PROFILE OF BLOWING AIRFOIL 


FIGURE 2 
SPAN LOADING 
FLAPS RETRACTED 


£\* LOTAL CHORD 


¢ 2 4 6 B Lo 
FRACTION OF SEMI-SPAN , 2% 


FIGURE 3 
SPAN LOADING 
WITH 75% SPAN FLAPS 


XYW=o 


£,* LOCAL CHORD 


€ 2 4 © 8 10 
FRACTION OF SEMI-SPAN, ®Y% 


Boundary 


Layer Contro! 


by Kenneth Razak 


Dean, School of Engineering 
University of Wichita 


he increasing wing loadings of modern commercial 

and military aircrait has stimulated extensive research 
programs in the field of boundary-layer control for the 
purpose of improving flap effectiveness. A more effective 
tlap system produces a higher wing lift coefficient, reduces 
the take-off, climb, and landing speeds and, therefore, re- 
duces the landing and take-off distances. 

The major obstacle standing in the way of adopting a 
system of boundary-layer control has been the lack of de- 
tailed information that the designer can use to accurately 
predict the airplane performance, select the variables re- 
quired for a specific design, and identify the procedures 
that he must follow to assure a successful application. Re- 
cent research, particularly that sponsored by the Office of 
Naval Research, has provided the necessary data to make 
an application of blowing boundary-layer control to trail- 
ing-edge flaps. The purpose of this article is to describe 
the benefits which can be secured from the use of bound- 
ary-layer control and to outline the general procedures of 
application. 

While we will not deal with the many different methods 
and purposes of boundary-layer control, some identifica- 
tion of the different forms of boundary-layer control is 
necessary to permit the uninitiated to appreciate the par- 
ticular application discussed here. 

Basically, the boundary layer is that film of air immedi- 
ately adjacent to a surface which is retarded by viscous 
forces and is, therefore, moving at a velocity less than that 
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of the free stream. Both direct and indirect actions occur 
as a result of the boundary layer formation. The direct 
action is the dissipation of energy by the viscous shear 
which produces the skin friction drag on the aircraft. The 
indirect action is the flow reversal in the boundary layer, 
as a result of decreased kinetic energy, which can produce 
turbulent separation, wing stall, and various secondary 
flow patterns. 

One scheme of boundary-layer control maintains lami- 
nar flow over the wing surface and prevents the develop- 
ment of a turbulent boundary layer that dissipates large 
amounts of energy. This type of boundary-layer control 
requires the use of perforated, porous, or slotted surfaces, 
and is particularly important for those aircraft flying at 
very high speeds at low lift coefficients. The benefits 
derived from a successful system of this type are great 
but it is one of the most difficult problems which the 
aerodynamicist has yet tackled. 

Other schemes of boundary-layer control prevent or de- 
lay the development of turbulent flow separation on de- 
flected flaps or on bluff bodies such as fuselages, struts, 
or fillets. No particular attention is paid to the character 
of the boundary layer itself, i.e., whether it is laminar or 
turbulent. Primary attention is paid to the prevention of 
adverse pressure gradients, the removal of low-energy 
boundary layers by suction, or the stimulation of the 
boundary layer by the injection of high-energy air near 
the point of pressure gradient reversal. 

This article concerns the type of boundary-layer con- 
trol achieved by ejecting high-energy air from a narrow 
slot above and ahead of a single-slotted flap for the pur- 
pose of preventing turbulent-flow separation on the upper 
surface of the flap and again establishing a stagnation 
point at the flap trailing edge. 


Aerodynamic Benefits 


A direct result of BLC is the improvement of the maxi- 
mum lift coefficient that can be developed with a conven- 
tional wing. For wings with flap spans of about 75%, 
maximum trimmed lift coefficients of about 3.3 to 3.5 can 
be secured, with thrusting power off. Values of lift co- 
efficient with power on will increase to 4.5 to 5.0. These 
lift coefficients can be attained with wing lift/drag ratios 
ranging from 5.0 at the highest lift coefficient of 8.0 to 
values of 8.0 at lift coefficients of 3.2. These lift/drag 
ratios are cited to illustrate the useability of such lift co- 
efficients, since they will give good climb performance. 

Because flight speed varies as the square root of the 


lift coefficient, the above lift coefficient values make it 
possible to take off, climb, and land at speeds about 25% 
below present practice. The landing and take-off dis- 
tances vary almost directly as the lift coefficient and will, 
therefore, decrease from 40% to 50%. Sufficient flight 
testing of aircraft with boundary-layer control has been 
performed to indicate that, with proper design, no sta- 
bility or control problems will be encountered in utilizing 
these lift coefficients. (Continued on page 36) 
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EFFECT OF PROPELLER DESIGN 
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roblems in Braking 


Military and Civil Aircraft 


Continuing development of deceleration devices will provide more efficiency in 


military and greater safety in civil operation of high-performance transports 


ROUND TABLE on the subject of braking military and civil air- Monte H. Snedeker of Aircraft Engineering Foundation, Herbert 
craft was attended by (left to right around the table) Steve O. Fisher of Port of New York Authority, Tom Sullivan also of 
Scott of Hydro-Aire, Inc., who served as an observer, and the Port of New York Authority, Thomas E. Cooper of Northwest Air- 
participants Leo A. Geyer of Grumman Aircraft, R. C. McGuire lines, Robert L. Nordli of Wright Air Development Center, and 
of Eastern Air Lines, Orville L. Wilkinson of Hydro-Aire, Inc., Harold Hoekstra of CAA who served as the discussion’s moderator 


“ANTI-SKID system,” reported Tom Cooper “PROP REVERSING brings up problem oj “USE of chute to brake jet transport,” 
(right, next to Tom Sullivan), “makes damage to props from material kicked reported R. C. McGuire, “probably will 
possible a 15% increase in tire life” up off runway,’ said Harold Hoekstra not be acceptable to commercial operators” 


18 SKYWAYS e DRECFEMRFR Jac4 


Moderator Harold Hoekstra 
(Chief Project Officer, Aircraft Engi- 
neering Div., CAA): “Gentlemen, to- 
day’s subject concerns the problems 
in braking high-performance military 
and civil aircraft, particularly trans- 
ports. In our preliminary discussion 
it was generally agreed that we divide 
this topic into four main areas: 1) 
brakes as we know them now; 2) the 
use of the powerplant for braking, i.e. 
propeller reversing, use of reverse jet 
thrust, etc.; 3) aerodynamic means 
of braking, i.e. flaps, spoilers, para- 
chutes, boundary layer control and 
other high-lift devices; and 4) ground 
equipment for braking, including ar- 
resting gear, nets, etc. 

“Tom Cooper of Northwest Air- 
lines, would you lead off the discus- 
sion for us?” 


Brakes & Anti-Skid Devices 


T. E. Cooper (Supt., Aircraft Engi- 
neering, Northwest Airlines): ‘“Per- 
haps I’d better summarize our back- 
ground with the Hytrol anti-skid sys- 
tem we installed on our 10 B-377 air- 
craft in 1952. Prior to equipping 
these aircraft, we had service tested 
one installation on a Boeing B-377 
for one year, and at the end of that 
period we decided to install the 
equipment on the remaining nine air- 
craft. Unfortunately, I can’t give you 
a lot of figures on the decrease in tire 
wear, etc., we experienced following 
the fleet installation of the anti-skid 
system. The only figures I have apply 
to just that one airplane on which 
the tests were made. During that one- 
year period, we had about 18 tire 
blowouts on the nine aircraft that 
did not have the anti-skid equipment; 
in addition, about 27 tires were re- 
moved because of flat-spotted areas. 
The airplane that had the anti-skid 
equipment installed did not experi- 
ence any blowouts or flat-spots. As 
far as the wear on tires is concerned, 
the figures we obtained indicated we 
could expect a 15% increase in tire 
life if we used anti-skid equipment. 

“We are entirely satisfied with the 
Hytrol equipment and we have not, to 
my knowledge, had any tire blowouts 
since it was installed. The pilots are 
happy with the equipment and they 
feel that it does give them added 
safety protection, particularly on 
some of our routes where crosswind 
landings are frequent. Braking be- 
comes very important under cross- 
wind conditions, and with the anti- 
skid system the pilot can just about 
forget about the possibility of tire 
blowouts. 

“We do have a few problems con- 
cerning maintenance of the equip- 
ment. I wouldn’t say it was anything 
unusual, however, when compared to 
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other systems that use equivalent re- 
lays and electrical devices. 

“As far as the other aircraft in our 
fleet are concerned, we would like to 
install the Hytrol anti-skid system on 
our DC-6B’s and also on the 1049G’s 
that we have coming up. Unfortu- 
nately, present conditions do not 
warrant it right now. 

“IT would certainly recommend 
anti-skid equipment on large aircraft. 
It offers definite advantages from 
both a safety and an economic stand- 
point.” 

Harold Hoekstra: “Bob McGuire 
of Eastern Air Lines has had exten- 
sive airline experience, and I’d like to 
have him give us his thoughts on this 
general problem of braking.” 

R. C. McGuire (Asst. to Vice Pres.- 
Engr., Eastern Air Lines): “I think 
the anti-skid system does a wonderful 
job but from the point of tire savings, 
I question whether it is as economical 
as it appears to be. The primary ad- 
vantage of the anti-skid system is one 
of safety. I believe Mr. Cooper said 
that an airplane using reverse pro- 
pellers still requires some kind of 
anti-skid equipment in a strong cross- 
wind. Presumably, the reverse-thrust 
propeller system is used to slow down 
the airplane, and the anti-skid is used 
to aid steering control. Is this cor- 
rect?” 

T. E. Cooper: “Different conditions 
are involved there. We have found 
that there are times when we cannot 
or do not want to use the propeller- 
reversing system to its greatest extent 
because of runway conditions. For 
example, we go into certain fields that 
oftentimes have a little gravel on the 
runway. Under such conditions we 
tell the pilots to go easy on the prop- 
reversing system because the gravel 
can do excessive damage to the pro- 
pellers—the prop blades on a Boeing 
are pretty expensive. As a result, the 
pilots depend more on the braking 
system.” 

R. C. McGuire: “That is a good ex- 
ample of how anti-skid and reverse 
thrust are used for specific condi- 
tions. Under such conditions, all air- 
planes could be equipped, justifiably, 
with an anti-skid mechanism and also 
incorporate some kind of aerody- 
namic reverse-thrust. All of these 
things—aerodynamic braking, auto- 
matic skid control, and good brakes 
—will probably be on all future air 
transports.” 

Harold Hoekstra: “Orville Wilkin- 
son, youve had a good look at the 
anti-skid picture. Have you any 
points you'd like to bring out?” 
Orville L. Wilkinson (Mgr., Hy- 
trol Div., Hydro-Aire, Inc.): “For 
the benefit of those who are not fa- 
miliar with anti-skid braking systems. 


ROUND TABLE 
PARTICIPANTS 


HAROLD D. HOEKSTRA, Chief Project 
Officer, Aircraft Engineering Div., has been 
with the CAA since 1937; is graduate en- 
gineer, holds a commercial pilot rating. 


R. C. McGUIRE, Ass’t to Vice President- 
Engineering, EAL, is a graduate mechani- 
cal engineer, NYU. Before joining Eastern, 
he was with United and then American 
Airlines. 


LEO A. GEYER, a graduate of U. of 
Rochester and Ga. Tech, joined Grumman 
as an aerodynamicist. At the present time 
he is working on boundary layer control. 


MONTE H. SNEDEKER, president of Air- 
craft Engineering Foundation, kas been 
active in field of aircraft manufacturing 
and the airlines for more than 25 years. 


T. E. COOPER is superintendent of air- 
craft engineering for Northwest Airlines. 
He is graduate of U. of Minnesota (1936) 
and spent two years in the Navy. 


THOMAS M. SULLIVAN, Chief of Plan- 
ning for Port of New York Authority, is a 
graduate of the U. of Oklahoma. He began 
his aviation career with TWA. 


HERBERT O. FISHER, Chief of Aviation 
Development for the Port of New York 
Authority, spent 14 years as an engineering 
test pilot for Curtiss-Wright Corp. 


ORVILLE L. WILKINSON is a graduate 
aeronautical engineer. He was the first en- 
gineer assigned by Hydro-Aire, Inc., in 
1949 to its Anti-Skid System project. 


ROBERT L. NORDLI, Ass’t Chief, Engine 
Installations Section, W ADC, has been em- 
ployed by the Air Force since his gradua- 
tion from Iowa State University in 1949. 
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“HYTROL system of braking was designed as auxiliary to the regular braking system,” ex- 


plained Orv Wilkinson (left). “It enables the pilot to land safely with maximum braking” 


I’d like to describe very briefly 
Hydro-Aire’s Hytrol system. This sys- 
tem is designed as an auxiliary to the 
regular braking system, enabling the 
pilot to land with maximum braking 
... and to do so safely. A skid sens- 
ing device in the wheel of the plane 
detects the incipient skid and causes 
a solenoid valve in the hydraulic 
brake line to release the brake mo- 
mentarily. In this way Hytrol puts the 
stopping of an airplane on a scientific 
basis. Without such a system, the 
pilot must depend on intuition to tell 
him what the wheels are doing . . . 
and with increased speeds of new air- 
craft, that isn’t good enough. Tom 
Cooper has already told you some- 
thing of Hytrol’s record on the 
Northwest Stratocruiser fleet. I might 
mention that Hytrol is also standard 
equipment on all B-47’s, B-52’s, and 
has recently become standard equip- 
ment on the Douglas A-3D. The sys- 
tem has been proven successful on 
more than 26 different types of air- 
craft—including Drones. 

“Tom, I’d like to ask you if, in an 
emergency or an all-out stop effort, 
you don’t find that the anti-skid also 
facilitates getting the reverse on at a 
higher speed where it is more effec- 
tive? Don’t you get braking quicker 
and more effectively through the use 
of anti-skid?” 

T. E. Cooper: “There’s no question 
but what an airplane can be stopped 
quicker if you can apply brakes dur- 
ing the initial phase of the landing 
and don’t have to worry about blow- 
ing a tire. You can come in and have 
your brakes full on and the anti-skid 
equipment automatically will monitor 
the maximum braking effort you can 
obtain.” 

Harold Hoekstra: “Monte Snede- 
ker, would you like to add anything?” 
Monte H. Snedeker (Pres., Air- 


craft Engineering Foundation): “As 
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you know, Aircraft Engineering 
Foundation is flying the anti-skid 
equipment for the first time on a tail- 
wheel airplane. We’re still in the test 
stages, so perhaps Mr. Cooper’s ex- 
perience would be of benefit to us. 

“Mr. Cooper, in your application, 
did you attempt to reduce your accel- 
erate-stop distance requirements with 
the CAA?” 

T. E. Cooper: “When we obtained 
CAA certification of the anti-skid 
equipment on the B-377, it was not 
our intention to make any effort to 
obtain shorter landing distances or 
changes in the basic performance of 
the airplane as a result of the equip- 
ment. I do think, however, it could 
be obtained if an operator wants to 
spend the time, and needs the shorter 
runway distances.” 

M. H. Snedeker: “From our pre- 
liminary tests, ’d say our airplane is 
not particularly critical on accelerate- 
stop. Our trouble is that we have bet- 
ter accelerate-stop than we can use 
advantageously. 

“The other thing I wanted to ask 
has to do with truck-type gear. We 
have had two or three accidents as 
the result of hard application of the 
brakes, particularly on take-off. A de- 
cision to abandon the take-off left the 
pilot with not enough braking to stop 
the airplane. Have you had any ex- 
perience in your operation that would 
be of value to us in considering that 
problem?” 

T. E. Cooper: “I don’t recall that 
we have had any actual experience 
where we have had to rely on the 
anti-skid device to stop. an airplane 
quickly on take-off.” 

M. H. Snedeker: “We had a CV- 
240 in which a take-off was aban- 
doned at just about V,.. In the en- 
suing few seconds a very hard appli- 
cation of the brakes blew a tire on 
each side, and the remaining braking 


“PROP reversing can extend tire life,” 


said Herb Fisher, “if it’s used properly” 


ability was such that the airplane ran 
out of the field at about 50 knots. We 
lost an airplane worth some $380,000. 
It would seem to me that the anti- 
skid equipment would be particularly 
applicable to that type of gear, from 
a safety standpoint as well as an eco- 
nomic one.” 

T. E. Cooper: “The day we ran the 
CAA-certification tests, the runway 
conditions were extremely poor. Al- 
though we had frost and some ice on 
the runway, our stopping distances 
with the anti-skid device were within 
50 feet of that on a dry-runway con- 
dition.” 

Harold Hoekstra: “That empha- 
sizes the importance of the use of 
these devices in addition to brakes. 
There is no question but that the 
work being done by Hydro-Aire, 
Goodyear, Westinghouse, etc., is go- 
ing to add to our progress in this 
area. 

“Looking at the problem of getting 
a coefficient of friction between the 
runway, the tire, then the tire into the 
wheel, and the wheel to the brake 
drum and shoe, is there any possi- 
bility of our going to some direct 
means of braking, such as putting a 
shoe directly down on the ground 
without going through any rotation?” 
R. C. McGuire: “The French have a 
jet fighter that operates on skids, but 
I doubt whether this type of braking 
would be used on an American trans- 
port plane. I just can’t visualize mak- 
ing a belly landing with a load of 
passengers!” 

Harold Hoeksira: “Bob, I hadn’t 
intended to go quite that far. 

“Tom Sullivan, what would the 
Port of New York Authority’s reac- 
tion be on this matter?” 

Tom Sullivan: (Chief, Aviation 

Planning, Port of N.Y. Authority): 

“We are concerned with the surface 
(Continued on page 40) 
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Performance 


from the Files of the Flight Safety Foundation 


FOURTEEN G’S IN THE MOUNTAIN WAVE 

Attention is directed to the following 
information about conditions encountered 
in the mountain wave. This originally 
appeared in the Flight Safety Foundation- 
issued excerpts from the publication “The 
Mountain Wave” by C. F. Jenkins of the 
Air Force Cambridge Research Center. 
It is worth repeating. 

“Pilots who have the greatest experience 
in both soaring and flying under wave con- 
ditions relate that they consistently lost 
control completely for short periods while 
under the influence of the roll cloud. For 
example, a BT-13 flown under full power 
at 10,000 feet from the rotor zone toward 
the peaks will lose altitude even while at- 
tempting to climb. A pilot who took some 
cloud pictures soared a P-38 from 15,000 to 
30,000 feet in the updraft area with the 
props feathered while he took his pictures. 

“Pilots investigating the wave relate that 
they have experienced more hazardous flight 
conditions in the wave than they have en- 
countered in any thunderstorms. In fact, 
effective gust velocities, measured in sail- 
planes at altitudes up to 39,000 feet, were 
of the order of 50 feet per second. In wave 
flight, full controls have to be used to 
maintain a heading. 

“Calculations show that high-speed air- 
craft (jet-class) would experience accelera- 
tions of from 8 to 14 g’s while flying down- 
wind through the areas of varying vertical 
motions. Thus, the wave is_ structurally 
dangerous to these aircraft.” 


Van IAN 


INJURIES RESULTING FROM TURBULENCE 

The following letter is from a Vice Presi- 
dent of Operations to his pilots. 

“The increase in speed in modern aircraft 
has been accompanied by an increase in 
the number and severity of injuries, result- 
ing from turbulence, to passengers and 
flight attendants. Some of these occur in 
clear air turbulence. Others occur in frontal 
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or thunderstorm areas where turbulence is 
known to exist. 

“In practically all cases of injuries, the 
passenger's seat belt was not fastened. 
Generally, this was because the sign was 
not on, or had not been on long enough for 
the attendants to check the belts. In several 
cases, there was a passenger in the lavatory 
who did not have time to return to his seat. 
In other cases, the passenger had unfast- 
ened his belt. 

“Attendants were injured while checking 
seat belts, checking lavatory for passengers, 
or administering to sick passengers. In most 
instances the seat belt sign was on, but the 
‘No Smoking’ sign was off. 

“Six attendants were on the injured list 
for a total of 159 days last year. This em- 
phasizes the need for taking all possible 
precautions against injuries caused by tur- 
bulence.” 

Recommended procedure: 

1. Turn seat-belt sign on in time for 
passengers in lavatories to return 
to seats, and to permit attendants to 
check belts. 

2. Attendants should check passengers’ 
seat belts as quickly as possible after 
light comes on. 

3. Keep seat-belt sign on while flying in 
areas of possible turbulence, even 
though no turbulence is being ex- 
perienced. 

4, Attendants should remain in seat as 
much as possible, even though the 
‘No Smoking’ sign is off. Perform only 
necessary duties. Check with Captain 
on possibility of turbulence. 


Hey! Say/ 
Read these / 


THE CORONARY CLUB 
The following are membership require- 
ments offered by a convalescent: 

1. Your job comes first; personal con- 
siderations are secondary. 

2. Go to the office evenings, Saturdays, 
Sundays and holidays. 

3. Take the brief case home on the 
evenings when you do not go to the 
office. This provides an opportunity 
to review completely all the troubles 
and worries of the day. 

4. Never say NO to a request—Always 
say YES. 

5. Accept all invitations to meetings, 
banquets, committees, etc. 

6. Do not eat a restful, relaxing meal— 
always plan a conference for the 
meal hour. 

7. Fishing and hunting are a waste of 
time and money—you never bring 


PITFALLS 


by Jerome Lederer and Robert Osborn 


back enough fish or game to justify 
the expense. 

8. It is poor policy to take all the vaca- 
tion time which is provided for you. 

9. Golf, bowling, pool, billiards, cards, 
gardening, etc., are a waste of time. 

10. Never delegate responsibility to oth- 
ers—carry the entire load at all 
times. 


ae 


ll. If your work calls for traveling— 
work all day and drive all night to 
make your appointment for the next 
morning. 


RATE OF DESCENT 

The CAA offers the following in order 
to insure standard vertical separation at 
all times between holding aircraft—and it 
bears repeating: “Unless otherwise advised 
by the controller, Air Traffic Control ex- 
pects that aircraft will descend in holding 
patterns in accordance with standard pro- 
cedure at the rate of 500 fpm. Upon re- 
ceiving a report that an aircraft has 
vacated an altitude in descent, a clearance 
may be issued to the next aircraft above 
to descend to the. lower altitude. Should 
the higher aircraft descend at a rate greater 
than the 500 fpm required for the aircraft 
below, less than the vertical separation 
of 1,000 feet could very easily result. Pilots 
desiring to descend at a rate in excess of 
500 fpm should make this fact known to 
the controller and obtain his assurance that 
it will not result in conflict with other air- 
craft below. In some instances controllers 
might anticipate this desire and so advise 
a particular flight. Therefore, check with 
the controller at all times before descend- 
ing at a greater or lesser rate than 500 
fpm.” 
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SKYWAYS FOR BUSINESS 


NEWS NOTES FOR PILOTS, PLANE OWNERS OPERATING AIRCRAFT IN THE INTEREST OF BUSINESS 


NAT’L UNION LIFE INSURANCE CO. Commander is used to speed executives on trips 
throughout the Southeast. Chief pilot is Capt. Harold A. Lanigan, shown here at controls 


Insurance Company Utilizes Aero 
Commander, Cessna for Business 


Miami, Fla. An Aero Commander, one 
of the most completely equipped in service, 
and a Cessna 180 are speeding executives 
of the National Union Life Insurance Co. 
on company business throughout the South- 
east. One trip alone, according to a report 
from Capt. Harold A. Lanigan who is in 
charge of the aircraft, produced over $250,- 
000 in new business. In addition to pilot- 
ing and supervising operation of the 
planes, Capt. Lanigan also is an agent of 
the company. 

The company’s Commander is equipped 
with a Lear autopilot with approach 
coupler, visual oral range, dual ADF’s, ILS, 
dual VHF transmitters and receivers, and 
an HF transmitter and receiver, plus in- 
struments for all-weather flying. Based at 
Miami International Airport, the Aero 
Commander is used throughout Florida 
and Alabama, and several trips have been 
made to California. The Cessna 180 is 
based at Brown’s Airport and is used on 
the company’s shorter trips. 

Capt. Lanigan is an ex-Air Force pilot 
and following his discharge from the ser- 
vice, he flew scheduled airline operations 
in this country, Europe, Central and South 
America. Just prior to joining National 
Union early in 1954, Capt. Lanigan was 
with the CAA in Miami as a scheduled air 
carrier operations inspector. 
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Learstar Scheduled to Try 
Coast-To-Coast Speed Run 


New York, N. Y. A non-stop speed run 
between Los Angeles and New York is 
being planned for the Learstar, a modified 
version of the Loadstar produced for the 
executive market by the Aircraft Division 
of Lear, Inc. 


Sponsors of the transcontinental dash 
are confident that the Learstar, which set 
a new time record for this type of air- 
craft between Los Angeles and Dallas late 
in October, will better the time of twin- 
engine carrier equipment and come close 
to the best operational time of the DC-7 
on the west-to-east run. 

Hal Herman, Lear’s chief pilot, flew 
the Learstar from Los Angeles to Dallas— 
a distance of 1310 miles—in 4 hrs and 
16 minutes during the NBAA’s annual 
meeting. The flight was made at 15,000 
ft at 55% of rated power and an average 
speed of 296 mph. 

With Fred Lee, CAA Administrator, and 
Jim Walker of SKYWAYS aboard and 
Bill Lear as host, the Learstar completed 
a flight between Dallas and Washington, 
D.C., in 3 hrs and 58 minutes. At 13,000 
ft, 28 inches and 2100 rpm, the Learstar 
indicated 230 and trued out at 288 mph. 
Mr. Lee served as copilot for part of the 
trip, with Wiley Wright, executive secretary 
of the CAA’s aviation development ad- 
visory committee, and A. B. McMullen, 
executive secretary of NASAO, as_ in- 
terested spectators. 

Bill Lear, who came east to demonstrate 
the Learstar, reported that the transcon- 
tinental dash probably will be made above 
20,000 ft and close to 70% of power. 
Herman, who piled up more than 12,000 
hrs with Naval air transport, probably will 
be the pilot. 


Executive Heron Being Shown 
To Corporate Aircraft Owners 


Washington, D.C. An executive version 
of the de Havilland Heron, primarily in- 
tended as a personal vehicle for His Ex- 
cellency the British Ambassador to the U.S., 


LEARSTAR is expected to better the time of twin-engine airline equipment and near 
operational time of the DC-7 on its non-stop speed run from Los Angeles to New York 
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Sir Roger Makins, has been on a demon- 
stration tour of the East Coast and was 
shown to members of the National Busi- 
ness Aircraft Association at their Annual 
Meeting in Dallas, Texas, in October. 
Equipped to carry eight passengers in a 
high standard of comfort, the Executive 
Heron has an all-up weight of 13,000 
pounds, and can carry its full complement 
of passengers, with 44 pounds of baggage 
each, over stage-lengths up to 850 miles. 
This allows the extra fuel reserves that are 
necessary under IFR conditions. Under 
VFR conditions, the Heron has a range 
of 1100 miles. Powered by four de Havil- 
land Gipsy Queen engines of 250 hp each, 
the Executive Heron (with retractable un- 
dercarriage) cruises at 183 mph. 


Cornell-Dubilier Electric 
Installs RDR in its DC-3 - 


St. Louis, Mo. The first commercial in- 
stallation of the new Bendix RDR-1 Air- 
borne Radar System for business aircraft 
is now being made in a DC-3 owned and 
operated by Cornell-Dubilier Electric 
Corporation, of South Plainfield, N.J. The 
RDR System will allow the pilot to avoid 
thunderstorms, turbulence, and other un- 
desirable weather conditions, thereby in- 
creasing safety and comfort of the flight, 
reducing the possibility of structural dam- 
age to the aircraft, and permitting a closer 
adherence to flight schedules. 

The installation is being done by Rem- 
mert-Werner, Inc., which also made the 
demonstration RDR_ installation in the 
Bendix DC-3. 


Flying Medics Plan New 
National Organization 


Tulsa, Okla. A national organization of 
aviation-minded physicians is being 
formed, and plans are underway for a 
selection of officers, adoption of a name, 
drafting of by-laws, etc., at the next meet- 
ing of the American College of Surgeons. 
Flying physicians may get further in- 
formation from Mark E. DeGroff, PO Box 
3275-C, Tulsa 12, Okla. 


EXECUTIVE Bell copter was shown to NBAA 
members attending convention in Dallas 
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.... in the business hangar 


Paul Smith Construction Company’s Twin Beech, of Nassau, Bahamas, 
has been at Aerodex in Miami for minor repairs. 


Bob Harlow of Transcontinental Gas Pipeline Corp. has his company’s 
PV-1 at Qualitron in Burbank for extensive rework. Qualitron is fabri- 
cating and installing custom-built, edge-lighted remote control radio panels. 


International Harvester has had a Collins Integrated Flight System 
installed in one of its DC-3’s. Work was done at Remmert-Werner in 
St. Louis. A new set of Goodrich de-icers also was installed. Chief pilot 
for IH is Bill Dotter; G. J. Eger is International’s NBAA representative. 


Bob Mays recently brought Thomason Plywood Company’s D18 to 
Piedmont Aviation, Inc., Winston-Salem, N.C., for an engine change and 
other aircraft work. 


Fairchild Engine and Airplane’s Lodestar has been at AiResearch 
Aviation Service for installation of nylon fuel cells to replace the integral 
tanks. 


Curly Korb, Chief Pilot for Westinghouse Electric, has his company’s 
DC-3 at Page Airways, Rochester, for installation of a Sperry A-12 
autopilot and a Bendix DME. Korb is also WE’s NBAA rep. 


Sears, Roebuck & Company’s Atlanta Division DC-3 is back in opera- 
tion after installation of new engines at Executive Aircraft Service, Dallas. 
Sears’ pilot is Bill Dameron. NBAA representative is J. V. Swanson, chief 
pilot and boss of Sears’ whole aircraft operation. 


S. Morgan Smith Co. has had its Lodestar at Mallard Industries, Strat- 
ford, Conn., for 100-hour relicense and installation of a dual fuel system. 
Ed Lubischer, boss of the company’s Air Transport Dept., brought the 
plane in and stayed with it until the work was completed. 


The Philadelphia Evening Bulletin’s Lodestar sports a new paint job 
done by Reading Aviation Service, Inc., Extensive gas tank work also 
was accomplished by Reading. 


Grumman Aircraft is adding a second Super-92 DC-3 to its fleet of 
aircraft. Like its first Super-92, this one has a Sperry A-12 autopilot, 
Collins radio, dual RMI. 


Bendix Products Division’s B-25 flying laboratory has been at Pacific 
Airmotive for modification of the spar cap and a complete paint job. 
Bendix pilots, Homer Stockert and Howard Williams, brought the ship 
in from its home base at South Bend, Indiana. 


Blythe Brothers Construction Company has its Twin Beech flying again 
after general maintenance work at Aerodex, Miami. 


A Flite-Tronics CA-1 audio amplifier has been added to the Model 50 
Beechcraft owned by Victor y Mauricio De La Lama of Mexico. Installa- 
tion was made by Aircraftsmen, Inc., Oklahoma City. 


M. E. Tarbert brought Pure Oil’s DC-3 to Southwest Airmotive, Dallas, 
for carburetor and generator replacements and a check of the autopilot. 
Home base for the DC-3 is Chicago. 


Richfield Oil Corp. has added another Twin Beech to its executive 
aircraft fleet, and Chief Pilot Joe Brown has been in the process of 
standardizing the radio equipment used in the ships. Major changes 
being made in the radio systems include complete rewiring of the radio 
electrical systems, new master radio junction boxes, relay panels and 
custom-built, edge-lighted remote control radio panels, Bendix VHF 
communications system and dual ARC omni systems. Qualitron, Burbank, 
is doing the re-working. 


Bob Ward brought Baggett Transportation Company’s Twin Beech 
to Remmert-Werner for new interior, a complete exterior paint job, 
recovering of all surfaces with Monsanto Skylac, and a relicense. 


Chief Pilot Karl Styne has had Noland Company’s D18 at Piedmont 
Aviation for 100 hour check and double engine change. Karl also is 
Noland’s NBAA representative. 


Dresser Industries and Fairbanks-Morse Company have had their 
PV-1’s at AiResearch for miscellaneous repair work. 
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National Business Aircraft Association, 
Inc. is a non-profit organization designed 
to promote the aviation interests of the 
member firms, to protect those interests 
from discriminating legislation by Federal, 
State or Municipal agencies, to enable 
business aircraft owners to be represented 
as a united front in all matters where 
organized action is necessary to bring 
about improvements in aircraft equipment 
and service, and to further the cause of 
safety and economy of operation. NBAA 
National Headquarters are located at 
1701 K Street, N. W. Suite 204, Wash- 
ington 6, D.C. Phone: National 8-0804. 


Pres. Eisenhower Commends 
NBAA for Role in Aviation 


Dallas, Texas — Business aircraft oper- 
ators are playing a significant role in the 
nation’s economy and contributing to the 
steady advancement in aeronautical tech- 
niques and equipment, President Eisen- 
hower said in a congratulatory message to 
more than 400 members of the National 
Business Aircraft Association assembled 
here for their 7th annual meeting and 
forum. 

The President’s letter, addressed to re- 
tiring NBAA chairman Cole H. Morrow 
and read at the annual dinner by his 
successor, Henry W. Boggess, follows: 

“In our expanding American economy, 
business aircraft are playing a most sig- 
nificant part. Because of continuing ad- 
vances in aeronautical techniques and 
equipment, future years should see them 
become even more important to our na- 
tion’s business. To each of you attending 
the 7th annual meeting, I send my con- 
gratulations on your contribution to this 
development, which reflects the great pow- 
er of our system of free private enterprise. 
You have my best wishes for success in 
your efforts in the years ahead.” 

The reading of the letter, which con- 
stituted first public recognition by the 
White House of the importance of busi- 
ness aircraft operations to the aviation 
industry, was greeted by thunderous ap- 
plause and the same reception was given 
a telegram from Ned H. Dearborn, presi- 
dent of the National Safety Council, com- 
mending NBAA for its excellent safety 
record. 


Meeting Sets New Records 

The dinner in the ballroom of the Hotel 
Adolphus, at which Seaborn P. Collins, 
national commander of the American Le- 
gion, was principal speaker, was the final 
event of a three-day meeting which set 
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several new records in addition to the new 
high attendance mark. 

Love Field at Dallas recorded on Oct. 
27, 28 and 29 the greatest one-airport con- 
centration of business aircraft ever as- 
sembled. Approximately 75 aircraft, repre- 
senting just about every type now being 
used by business and industry, were parked 
on the ramps around the busy field. 

The attendance was 425, a new record, 
and it included more top officials of busi- 
ness aircraft user companies than any pre- 
vious NBAA annual meeting. The number 
of such officials registered was 148 and, 
with few exceptions, every company man- 
ufacturing business aircraft was represent- 
ed in Dallas by its president. 

The meeting was noteworthy, too, for 
the unusually large number of federal, 
state and municipal officials present and 
for the large turn-out of representatives 
from the several large aviation associations, 
such as NASAO, NATA, and the Airport 
Operators’ Council. The Civil Aeronautics 
Administration was represented at the an- 
nual dinner by its top official, Administra- 
tor Fred B. Lee. 


Quotable Quotations 


Seaborn P. Collins, national commander 
of the American Legion, who was elected 
honorary member No. 1 of NBAA, was 
principal speaker at the annual dinner. 
He said, in part: 

“Impressive as the growth of commer- 
cial air transport has been, the past several 
years have seen it overshadowed by the 
introduction of the airplane as an indis- 
pensable tool of large and small business 
concerns. Last year America’s business 
plane fleet logged about 6,450,000 hours in 
the air, covering in the neighborhood of 
900 million miles. This compares with 525 
million miles flown by America’s. sched- 
uled airlines. Perhaps more surprising is 
the fact that the multi-engine aircraft 
registered in the ‘businessman’s air force,’ 
outnumber the airline fleet by nearly two 
to one—2,437 multi-engine business air- 
craft compared to 1,269 operated by sched- 
ule airlines. 

“One reason for the phenomenal growth 
in the ownership of business aircraft is 
the tremendous flexibility of operations 
provided to the private aircraft owner. Of 
the approximately 6,000 airports in the 
U. S., only about 600 are served by 
airlines. The executive found that decen- 
tralization and the pace of business com- 
petition literally forced him to use a 
transportation medium that would take 
him directly to his destination safely and 
rapidly. His solution to the problem has 


brought us all together. 

“The constantly growing use of the 
business airplane has proven to be an 
economical, practical, efficient, and essen- 
tial way of doing business. In no other 
way can the amazing growth of this fleet 
—up more than 300% since 1946—be 
explained. 

“The NBAA can also justly feel proud 
of its services to our country. Many Amer- 
icans recall with gratitude the community 
services you have so generously rendered 
in the past. Your sense of responsibility 
to your community and nation has been 
demonstrated time and time again when 
disasters such as floods and forest fires 
threatened the welfare of our people. The 
current educational effort of the NBAA in 
the critical area of adequate Civil Defense 
will prove invaluable should we ever face 
a national emergency of this nature.” 

Robert Ramspeck, vice president of 
Eastern Airlines and former member of 
Congress from Georgia, made a strong plea 
for closer cooperation between NBAA and 
the air carriers. Speaking at the annual 
awards luncheon, he said, in part: 

“Business-aircraft operations are pro- 
moting air transportation. Many of the 
companies here today are big users of the 
airlines, in addition to trips made in their 
own aircraft. Airplanes are saving the 
valuable time of high-priced personnel in 
these days of keen business competition, 
but the company which does not own air- 
craft or does not use airlines is falling 
behind. One of the reasons for the growth 
of business-aircraft operations is that com- 
panies with their own aircraft are forcing 
their competitors to use the air. 

“Tt is pretty well known that the size 
of the aviation industry could not be 
maintained today by the air carriers alone. 
As more and more companies buy and 
use aircraft, we shall have a more stable 
manufacturing industry and will, there- 
fore, depend less and less on military or- 
ders to keep us healthy. 

“The NBAA and the airlines should join 
hands to solve their mutual problems, 
which include airport development, taxa- 
tion and airways user charges, to name 
only a few. Our mutual interests dictate 
closer cooperation for a common front 
whenever problems affecting either or 
both of us arise and demand clear-cut 
solutions.” 


Special Citations Awarded 


Another highlight of the annual dinner 
was the presentation by Mr. Boggess of 
special citations to four aircraft manufac- 
turers and one manufacturer of navigation, 
electronic and radio equipment. 

The citations read: “In recognition of 
your initiative, exemplifying true free en- 
terprise, in the development and production 
of modern multi-engine aircraft designed 
primarily to meet the requirements of 
business flight operations.” 

Recipients were: R. T. Amis, Jr., presi- 
dent, Aero Design & Engineering Co.; 
Mrs. Olive Beech, president of Beech 
Aircraft Corp. (accepted for her by Leddy 
Greever, sales manager); Dwane Wallace, 
president, Cessna Aircraft Co.; William T. 
Piper, Sr., president, Piper Aircraft Corp.; 
and William P. Lear, president, Lear, Inc. 

The NBAA special award for 1954 was 
presented to Donald M. Stuart, director 
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of the CAA’s technical development and 
evaluation center at Indianapolis. <A 
bronze plaque, engraved by Cole Morrow 
in his Racine, Wis., basement workshop, 
cited Mr. Stuart for outstanding and in- 
dividual initiative and leadership in the 
development of air-navigation aids, light- 
ing, airports, aeronautical charts, radio 
and electronic equipment, and air traffic 
control devices and procedures. 


Safety Awards Presented 


In the realm of safety, NBAA member- 
pilots compiled a remarkable record in the 
year preceding the Dallas annual meet- 
ing. Official records reveal that they 
traveled 93,079,063 accident-free and _ in- 
jury-free miles on missions for their com- 
panies. 

In recognition of this achievement, 
NBAA presented safety awards to more 
than 40 companies who flew 500,000 or 
more accident-free miles inthe past year. 

Meritorious safety awards were earned 
by the following companies, each of which 
traveled 1,000,000 or more miles without 
accident: 

Aircraft-Marine Products, Harrisburg, 
Pa.; Burlington Mills, Greensboro, N. C.; 
Corning Glass Works, Corning, N. Y.; 
Robert Dollar Co., San Francisco; Esso 
Shipping Co., New York; Great Lakes 
Carbon Corp., Stratford, Conn.; Gulf Oil 
Corp., Pittsburgh; Hercules Powder Co., 
Wilmington, Del.; International Harvester 
Ce., Chicago and Mobile operations; Mon- 
santo Chemical Co., St. Louis; Northern 
Natural Gas Co., Omaha, Neb.; Owens- 
Illinois Glass Co., Toledo, O.; Pan Amer- 
ican World Airways, New York; Phillips 
Drilling Corp., San Antonio, Texas; Proc- 
ter & Gamble Co., Cincinnati, O.; Rey- 
nolds Metal Co., Richmond, Va.; Sears, 
Roebuck & Co., Chicago; Service Pipe 


Line Co., Tulsa, Okla.; Southern Natural 
Gas Co., Birmingham, Ala.; and Triangle 
Conduit & Cable Co., New Brunswick, 
IN. de 

Service Pipe Line Co. led the list with 
4,724,555 consecutive accident-free miles. 
Monsanto Chemical Co. was second with 
3,978,202 miles, and Burlington Mills was 
third with 2,844,000 miles. 

Sixty-eight pilots representing 41 com- 
panies holding membership in NBAA re- 
ceived safety awards for flying 500,000 
or more accident-free miles in the past 
year. The companies were: 

Anchor Hocking Glass Corp., ARMCO 
Steel Corp., Burlington Mills Corp., Es- 
tatemotns, Bo Burnett. J. I 0Case Con 
Corning Glass Works, Robert Dollar Co., 
Esso Shipping Co., Falstaff Brewing Corp., 
Gardner Board and Carton Co., Holley 
Carburetor Co., International Harvester 
Co., Koppers Co., Malco Refineries, Mellon 
National Bank, Minneapolis Star and Tri- 
bune Co., Monsanto Chemical Co., Murray 
Corporation of America, Ohio Oil Co., 
Olin Mathieson. Chemical Corp., Pan 
American World Airways, Pillsbury Mills, 
Plymouth Oil Co., H. C. Price Co., Proc- 
ter & Gamble Co., Pulitzer Publishing Co., 
Reynolds Metals Co., Rowan Oil Co., Saw- 
hill Tubular Products, Service Pipe Line 
Co., Sinclair Refining Co., Southern Nat- 
ural Gas Co., Thatcher Glass Manufac- 
turing Co., Thompson Products, Triangle 
Conduit & Cable Co., US Steel Corp., 
Universal Moulded Products Corp., Vin- 
cent & Welch, Westinghouse Electric 
Corp., Wolfe Industries, and Frank Wood 
Associates. 


Forums Cover Many Subjects 
Business sessions drew the largest at- 

tendances ever recorded by the NBAA, 

and many subjects of interest to members 


NBAA-MEMBER AIRCRAFT on Love Field during convention, numbered 75. Bell copters and 
buses transported members from airport to Adolphus Hotel, annual-meeting headquarters 
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were discussed at forums during the sec- 
ond and final days of the annual meeting. 
The first forum was devoted to a dis- 
cussion of NBAA aims, objectives, bene- 
fits, services and activities, with Jean H. 
DuBuque, executive director of NBAA, as 
moderator, 

William Strong served as moderator of 
a panel on business aircraft safety, and 
David D. Thomas of the CAA’s Office of 
Federal Airways, led a panel on com- 
munications and air traffic. Cole H. Mor- 
row was moderator of the air navigation 
panel. Walter C. Pague conducted a panel 
on business aircraft operations during the 
final business session. 


NEW NBAA CHAIRMAN is H. W. Bogess 


New Alignment of Officers 


NBAA launched its eighth year of serv- 
ice to its members with the following 
slate of officers: 

Henry W. Boggess, Sinclair Refining 
Co.,. of Tulsa, chairman; Ralph E. Piper, 
Monsanto Chemical Co., St. Louis, vice 
chairman; Gerard J. Eger, International 
Harvester, Chicago, treasurer; William B. 
Belden, Republic Steel Corp.; Joseph B. 
Burns, Fuller Brush Co.; Walter C. 
Pague, ARMCO Steel Corp.; Delos W. 
Rentzel, Auto Transports, Inc.; FE. T. 
Spetnagel, Wolfe Industries; and Cole 
H. Morrow, J. I. Case Co., were re-elected 
to the board of directors. Mr. DuBuque 
continues as executive director of the as- 
sociation. 


New Business Aircraft Shown 


Delegates to the Dallas meeting spent 
part of the final afternoon attending a 
“hangar flying session” at Love Field dur- 


ing which several new aircraft models 
were shown. Three new aircraft were 
given their first public showings — the 
De Havilland Heron, a four-engine, eight- 
passenger executive transport recently 
flown non-stop from Great Britain to 


Canada; the Mooney four-place Model 20; 
and the Myers four-placer. Also on dis- 
play were the completely modified Lear- 
star, a faster version of the Lodestar; the 
Skyrama version of the DC-3 by Grand 
Central Aircraft; an executive version of 
the Convair 340 used by Long & Parker 
of Dallas; and the 100th DC-3 conversion 
produced by Executive Aircraft Co. Latest 
models produced by Beech, Cessna, Riley, 
Camair, Piper, Bell and Hiller also were 
on display. Electronic, navigation and safe- 
ty equipment were on display in the 
Ifotel Adolphus. 
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WHAT iS THE LEAR ARCON? Left to itself, the average 
plane wants to fly in a circle. With the Lear Arcon, 
your plane wants to fly straight — until you want it 
to turn, thus eliminating the deadly “graveyard 
spiral”— always a threat to the non-instrument pilot. 


IS THE ARCON AN AUTOPILOT? No, but it is the next 
best thing to an autopilot, especially when you are 
under pressure to do something else, such as navi- 
gate, communicate, or just plain relax, 


‘IS IT A SUBSTITUTE FOR AN INSTRUMENT RATING? No 
more than a life-preserver is a substitute for knowing 
how. to swim. However, the Areon could save your 
life if you were inadvertently caught in “weather,” 
and it will ease the burden of the qualified instrument 
pilot who deliberately chooses to fly instruments. 


WHY IS IT THE FINEST DEVICE OF ITS KIND? The Arcon is 
simple, fool-proof, uncompromising in quality. Mag- 
netic amplifiers are used instead of tubes —“printed” 
circuits instead of wires. No trim lights to monitor. 


.. Says Leighton Collins 


Built to military standards of performance and de- 
pendability. Designed for trouble-free operation. 


WHAT TYPE OF PLANE IS IT SUITABLE FOR? All types. 
And equally easy to install in all. 


1S IT CAA APPROVED? Every Arcon installation is CAA 
approved for each airplane type. 


1S IT INDUSTRY APPROVED? The Arcon will soon be 
offered as factory installed equipment by most lead- 
ing aircraft manufacturers. 


IS IT PILOT APPROVED? Ask any pilot who has had 
an opportunity to fly it. You will soon find very few 
pilots who will fly without it, because it makes an 
airplane fly the way it should fly —automatically, 
The Arcon is here now. See it. Fly it. Discover how 
it “marks a new era of safety and utility” for you! 


See your nearest Lear distributor or write for 
full information to Lear Inc., LearCal Division 
3171 S. Bundy Drive, Santa Monica, California. 


NRCON 


"Marks the beginning of a new era of both utility and safety " 


ARCON means Automatic Rudder CONtrol 


LC-16 
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. .. TOMORROW’S POWER TODAY 


Here are three more reasons why tomorrow’s finest aircraft, 
like today’s, will fly with Continental power. Two of them 
represent further developments of the famous 0470 series 
—one supercharged, the other supercharged and fan-cooled 
expressly for helicopter use— while the third is a brand new 
power plant, engineered and built with the needs of multi- 
engine utility planes in mind. They have one thing in com- 
mon: as products of the pioneer in power for utility aircraft, 
all three rate high in those qualities which go to make up 
dependability—qualities which have made Continental 
engines fliers’ undisputed first choice. 


GENERAL 
SPECIFICATIONS 


$0470 FS0470 G$0526 


Horsepower 250 260 
R.P.M. 2600 3000 
Alt. (ft.) 10,000 10,000: 
T.0. Power 

(Sea Level) 265 260 
Length (in.) 37.73 39.64 
Height (in.) 30.77 34.81 
Width (in.) 33.62 33.62 
Bore (in.) 5.00 5.00 
Stroke (in.) 4.00 4.00 
Displ. (cu. in.) 471 47\ 
Comp. Ratio 6.0:1 6.0:1 


Total Dry Wt. with 

Accessories (Ibs.) 512 $50 
Type of Prop. 

Drive Direct Direct 


Recom. Fuel 

Octane 91/96 91/96 
Supercharger 

Ratio 12.45:1 10.13:1 
Supercharger 


{ $0470 
FRONT VIEW 


FS0470 
FRONT VIEW 


Belt Belt 


GS0526 
REAR VIEW 


ONLY CONTINENTAL BACKS YOU WITH ESTABLISHED WORLD-WIDE SERVICE 


[ontinental Motors [orporation 


Aircraft Fngine [jivision 
MUSKEGON, MICHIGAN 


Jet Transport 
(Continued from page 9) 
payload, which in turn affect the economy 

of operation. 

Air Traffic Control: Traffic control should 
not require drastic changes in the present 
system except for the fact that it must be 
accelerated if full economic utilization of 
the turbojet is to be realized. 

Of course, there is the fact that for long 
ranges the optimum cruise procedure for 
the jet is the constant true airspeed system 
which results in a continuous increase in 
altitude as fuel is consumed. For short 
ranges the optimum is climb to the greatest 
altitude for most economical fuel consump- 
tion followed by immediate descent if nec- 
essary. In dense trafic conditions such 
procedures present a problem. Of equal 
importance from a safety standpoint is the 
handling of the airplane in the vicinity of 
the airport, particularly during let-down 
procedures under conditions of low ceiling 
and poor visibility. It is here that ATC 
must streamline its operations. 

The speed of the jet transport will neces- 
sitate quicker decisions on the part of the 
crew. The time for recognizing obstacles or 
other aircraft when they do become visible 
decreases rapidly with increased speeds. In 
order to enable the crew to make such 
decisions ATC personnel must maintain an 
accurate, uninterrupted and clear presenta- 
tion so as to get the airplane on the ground 
in the shortest possible time. From an eco- 
nomic standpoint, once a descent has been 
started, the pilot is committed to land at 
that terminal. Present-day descent and 
holding procedures are, therefore, imprac- 
tical for jet operations due to the fuel 
consumption involved, though this situa- 
tion can be somewhat relieved by operating 
on one half the total number of engines. 

Once the airplane is on the ground it is 
just as important from the standpoint of 
fuel consumption to get it to its ramp in 
the shortest possible time. Likewise, in the 
take-off procedure it is equally important 
to get the airplane away from the ramp 
and into the air as quickly as possible. This 
means keeping the runways and taxi strips 
free of congestion so that rapid taxiing and 
immediate take-offs are possible. 

Navigation Aids: With higher speeds nav- 
igation must be accelerated. It seems quite 
likely that in addition to improved radio, 
landing’ systems and DME, search radar 
and possibly other collision warning sys- 
tems will be required as a result of in- 
creased speeds, increased turning radius 
and decreased reaction time after visual dis- 
covery of another aircraft or obstacle. 


Ground Handling 


The matter of ground handling, par- 
ticularly as it affects turn-around time, has 
been a sore subject in the past. It will be 
of even greater importance from the stand- 
point of the jet airplane. Because of its 
higher speed, the jet transport’s revenue 
earning potential is greater than that of 
piston-engined aircraft. Thus, any delay in 
turn-around incurs a greater relative loss 
in revenue than exists with current types. 

Quite obviously, the operator will want 
to utilize the speed advantage of the jet to 
its maximum in order to realize the greatest 
possible economic advantages. 

(Continued on page 32) 
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Navigation 


Communication 
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New Radio Equipment for 


Smaller Business Aircraft 


Because it is easy to forget that a 
number of corporation aircraft are not 
airline types, one tends to ignore the 
problems of the business man who 
flies his own airplane. Possibly one of 
the greatest of these problems is that 
of obtaining reliable, worthwhile radio 
equipment at reasonable cost. 

The larger  professional-aircraft 
crews enjoy the advantages of riding 
the coat-tails of the airlines in that 
their equipment is designed for and 
service-tested in the highly accurate 
and rigorous field of the scheduled 
air-carrier industry. Before someone 
takes a pot-shot at your NAVICOM 
editor, let me concede that it is often 
the reverse, the corporation-aircraft 
crews being first to fully equip with 
VOR and DME! But generally speak- 
ing, the first statement is true. 

On the other hand, the owner of 
the light personally flown business 
or private aircraft often must spend 
a disproportionate amount of money 
for an aircraft radio that frequently 
performs worse or less reliably than 
his car or bedroom radio. Not only 
does his life sometimes depend on 
such equipment but its malfunction 
in high-density terminal areas often 
brings down on the head of the un- 
lucky pilot the wrath of hard-pressed 
ATC men and airport officials. 

Therefore, it is always with hope 
that we see new firms entering the 
market and older ones improving, add- 
ing to and sometimes reducing the 
cost of proved equipment. 

Typical of this is the announcement 
of Air Associates, Inc. that their 
AEROTRON, Model 200, 10-chan- 
nel VHF transmitter is now available. 
Very suitable for original or replace- 
ment use, or as badly needed addi- 
tional equipment, it lists at $79.50 and 
includes five crystals for “Emergency,” 
“Ground Control,” “Radio,” “Tower,” 
and “Unicom” operation (with pro- 
vision for five additional channels). 
Antenna and installation kit sell for 
$10.50. The transmitter, which can 
be quickly installed in any standard 
9%" mounting, is powerful, compact 
and weighs only 8 ounces! Use of 
standard parts makes maintenance a 
simple and economical operation. 

The transmitter is factory-tuned 
and tested and is immediately avail- 
able at all Air Associates Inc. 
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AEROTRON Model 200 


GONSET AR-1 Jransceiver 


NARCO Omaniplexer VOA-2 


branches: Atlanta, Teterboro, Chi- 
cago, Glendale, Dallas and Miami. 

Of equal interest is the introduction 
to the market of the AR-1 Trans- 
ceiver by Gonset Co. of 801 S. Main 
St., Burbank, Calif. The AR-1 is ex- 
tremely compact for a unit that com- 
prises both transmitter and receiver. 
It will fit into the glove compartment 
of smaller aircraft and is very light in 
weight, only 4 lbs 7 oz, plus 3 lbs 4 oz 
for dynamotor power supply which 
operates on 12 to 14.5 volts D.C. 

The receiver portion includes a 
superheterodyne receiver continu- 
ously tunable from 108 to 128 mes, 
to provide coverage of all commonly 
used VHF navigational and ATC 
frequencies. Included circuitry per- 
mits the receiver to be used with 
Omni and other nav-aid equipment. 
Provision is also made for converters 
for the reception of LF. 

Other pertinent features include 


fractional microvolt sensitivity, Gonset 
noise limiter, “push-to-calibrate” sys- 
tem which permits receiver to be set 
precisely to transmitter frequency 
without visual reference to dial cali- 
bration. (Ed. note—this feature now 
emerging in lower-priced VHF “tun- 
able” receivers helps to lick the ir- 
ritating problem of receiver-calibra- 
tion drift and “head-down-and-locked” 
visual tuning so hazardous as well as 
irritating in the aforementioned high- 
density terminal areas!) 

Dial is edgelighted with “ON-OFF” 
switch. Panel switch permits audio 
system to be used for intercom. Ear- 
phones or speaker may be used, and 
audio “sidetone” is provided. 

Transmitter is an  eight-channel 
crystal-controlled unit of 5.5 watts 
power input. (Crystals for 122.1 and 
122.5 mcs only are supplied.) A panel 
indicator insures positive monitoring 

(Continued on page 30) 
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- MB-3 ___ a 


~ MARKER BEACON 
Plena 


RECEIVER 
CAA Type ————~ 


Certificate #6R17-1. 


Here. Are-Radio- Facts 
You Should Know! 


Shrug off the statements that matched brands 
and all-of-one make of radio equipment give 
better performance, increased efficiency, etc. As 
a simple, completely independent installation 
the MB-3 Marker Beacon Receiver doesn’t know 
(or rely on) what other make of radio gear is 
aboard .. . it just goes on giving fine, dependable 
service... with accurate visual-aural simultane- 
ous signal detection on three-light indicator 
and headset. 


The many advanced features of the MB-3 are 
too numerous to list here but you should know 
that while other makes of marker receivers may 
offer comparable performance they all weigh 
more and cost more than the MB-3! 


Navigate directionally with any radio... be 
sure you're there with a Flite-Tronics MB-3 
Marker Beacon Receiver! 


Write For FREE Illustrated Brochure Today! 


FLITE -TRONICS, inc. 


3303 BURTON AVENUE + BURBANK, CALIFORNIA 
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of output and modulation. Price: 
Transmitter-receiver, $269.50. Com- 
plete auxiliary equipment, $30.00 (in- 
cludes filtered dynamotor power sup- 
ply, two VHF antennas, coax, connect- 
ing plugs and cables). 

To complete the picture, NARCO, 
a leader in the VHF lightplane-radio 
field, announces a low-cost Omni 
converter to go with their SIM- 
PLEXER, 12-channel VHF Trans- 
ceiver. The new unit, called the Omni- 
Plexer VOA-2, can be mounted sepa- 
rately or on top of the VC-12 unit, 
and can be easily plugged into a re- 
ceptacle already provided in the older 
unit. The unit resembles previous 
NARCO Omni equipment. 


Sperry Enters Airborne 
Radar Market With APN-5 


Ever since the challenge of devel- 
oping a satisfactory airborne radar 
presented itself, Sperry Gyroscope 
Corp. has been in the airborne radar 
field. But the military prohibited any 
discussion of Sperry’s keen interest 
and the development follow-through 
for which the company is noted. 

The science of air navigation will 
never be anywhere near 100% com- 
plete until pilots can see their way 
anywhere at any time in any weather. 


Having previously contributed so 
much to navigational aids, the Sperry 
(and Air Force) announcement of the 
new APN-59 is not too much of a sur- 
prise. The unit weighs only 150 Ibs., 
a low figure for first development an- 
nouncement, has an 18-inch “turtle 
shell” antenna and a five-inch viewing 
screen. 

Operationally, this unit is claimed 
to be the smallest and lightest for its 
range and power of any developed to 
date. The single unit features selec- 
tively the functions of search and sur- 
veillance, accurate navigation over un- 
charted airlanes, detection of distant 
storms and best-flying routes, anti-col- 
lision, etc. It can scan, again selec- 
tively, from 3 to 30 miles, or fixed 
ranges of wider areas at 50, 100 and 
240 miles. Areas shown may be ori- 
ented to current heading of the air- 
craft, or optionally to true North or 
any desired compass bearing. Drift 
may be measured accurately by means 
of a rotatable dark plastic wedge su- 
perimposed over the scope. More than 
one indicator may be operated and, 
for larger planes, a 30-inch antenna 
is available. 

Although Sperry cannot estimate 
the date of civilian availability, the 
very fact of its existence and excel- 
lence places a competitive pressure 
on the manufacturers of other airborne 


SPERRY APN-59 airborne radar reproduces what “turtle shell” antenna sees on the sur- 
face. The plastic wedge (atop scope) swings to any compass heading to measure drift 
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radar already announced for the civil- 
ian market. Sperry’s decision to re- 
main with X-band (10,000 megacycles 
as against the C-band 5400 mc, as 
chosen by RCA and other large de- 
velopers in the field already going 
into production) proposes an early 
service test of which is most practi- 
cal for civil airborne navigation and 
storm penetration. 

Unfortunately, military restrictions 
may prevent thoroughly adequate ci- 
vilian comparison of the Sperry in air- 
line or other civil use for some time, 
while RCA and Bendix with their 
units on United Airlines and Panagra 
respectively, will go far to settle the 
controversy (Bendix agrees with 
Sperry and is relying on X-band). 


CAA to Operate AF Radar 
Approach Control Centers 


In an extension of a policy that 
was developed within the last few 
years, the CAA announced recently 
that it had concluded an agreement 
with the Air Force to staff and op- 
erate 18 Radar Approach Control 
Centers (RAPCON) for the military 
at specified air bases. 

For some time now, the military 
has turned to the CAA for assistance 
in training and developing the corps 
of traffic controllers, especially ap- 
proach controllers. It would appear 
now that such efforts were not the 
most successful inasmuch as military 
personnel so trained were often 
needed elsewhere and not always in 
the ATC capacity, but usually in more 
military specialties. 

The military necessity of mobility 
of personnel also precluded successful 
integration of military controllers han- 
dling a section of airway airspace over 
which CAA had the over-all jurisdic- 
tion and responsibility. A couple of 
years ago, CAA and the Air Force 
called on experienced CAA personnel 
from the surrounding region to staff 
an experimental RAPCON at MacDill 
AFB, Tampa, Fla. From this begin- 
ning, sprang the present program. 

Normally, CAA controllers will 
staff and operate the Surveillance 
(Search) radar units for approach con- 
trol of all traffic in the vicinity of a 
base, integrating that control with the 
CAA control of all traffic, to and from 
as well as en route, by the facility. 
The CAA controllers will feed the 
landing traffic to the AF-operated 
Precision Approach (GCA) radar for 
actual landings at the airbase under 
IFR conditions. The one exception to 
this is Kirtland AFB at Albuquerque, 
N. Mexico, where the CAA will oper- 
ate both PAR and ASR units since it 
is a joint military-civil field. 

A standard RAPCON installation 
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consists of three Surveillance and two 
Precision Approach scopes. All equip- 
ment is to be provided by the Air 
Force. CAA personnel to operate the 
centers will be recruited from existing 
control towers and en route control 
centers, according to F. B. Lee. 

He did not state whether or not 
the funds for salaries would be met 
from CAA allotments. These are al- 
ready strictly curtailed in economy 
drives, to the point of eliminating 
many staff functions and forcing some 
personnel back down into field ranks, 
with this in turn displacing some 
field personnel and increasing the 
basic workload on those remaining. 
If the Air Force is paying for the 
program in total, then many experi- 
enced, competent field personnel will 
have the program to thank for saving 
their jobs after many years of service. 
But, if the Air Force tires of the con- 
tract after a year or so and addi- 
tional personnel obviously have had 
to be employed, what then with CAA 
purse strings as tight as they are? 

This is the key to the civil avia- 
tion industry’s interest in what would 
otherwise be a purely military con- 
cern. Such an occurrence with the 
present Federal law would eliminate 
many career employees who have 
grown up with the systems, and turn 
over the airways to comparatively in- 
experienced ATC personnel taken in 
from the military. 


Collins and Jeppesen Offer 
Course Computer Cards 


As a result of arrangements recently 
completed between Collins Radio and 
Jeppesen, users of the Collins NC-101 
Course Computer Navigation System 
may now secure from Jeppesen a com- 
plete up-to-date “route” card service 
with coverage for the entire U.S.A. 

The “route” cards are available in 
standard or special groups, as well as 
tailored cards for special routes, all 
of which will be maintained up-to- 
the-minute by Jeppesen’s service. 

With this development, JEP and 
Collins have formed a practical part- 
nership, the first in the industry, to 
supply the flying public with a coor- 
dinated aid for efficient and accurate 
air navigation. 

Collins also announces their 17L-4 
VHF transmitter. Designed to one- 
half the ATR size originally specified 
for this 24-watt, 360-channel light- 
weight transmitter, it features 50- 
channel spacing for maximum use of 
the VHF band in addition to the auto- 
matic tuning. Thus, it should be valu- 
able to the non-airline users of me- 
dium and heavy twin-engine aircraft 
as well as to major airlines (TWA, 
NWA, PAA) that have ordered it. 


TWICE 


as many 
CHANNELS 


in each of your ARC T-11B 
VHF Transmitters by addition 
of a #16950 10-crystal adapter. 


Each transmitter with its 10 crystals 
weighs 3.6 pounds and is powered 
by the dynamotor on the VOR or 
communication receiver. An instal- 
lation of these transmitters, together 
with ARC’s R-15, R-19, or VOR 
Receiver, is suitable for use on air- 
craft which require as few as ten 
frequencies up to those requiring 
several times this. The new “Whis- 
tle-thru” circuitry makes it possible 
to have the advantages of complete 
receiver band coverage yet to be able 
to tune precisely to the selected 
transmitter crystal — and radiate no 
signal in the process. Squelch cir- 
cuitry to eliminate background noise 
when no signals are on the air will 
be installed in R-15 and R-19 Re- 
ceivers coming off the production 
line about Dec. 1, 1954. 

Ask your ARC dealer to quote 
you on ARC’s airborne equipment 
of proven dependability. 


Dependable Airborne 
Electronic Equipment 
Since 1928 


AIRCRAFT RADIO CORPORATION 


Boonton, New Jersey 


31 


SPEED CONTROL 


GAPE FLIGHT INSTRUMERT CORP, 
WHITE PLAINS, NOY. 


SHORTEST LANDING ROLL 


with the NEW 


SAFE FLIGHT 


SPEED CONTROL SYSTEM 


Safe Flight automatic wing lift instrumentation 
provides an accurate ‘‘running commentary’’ on 
immediate lift conditions. You can now maintain 
the lowest landing speed coincident with 

best lift and safety, thereby reducing momentum 


to an absolute minimum. 


The new Safe Flight Speed Control System 
automatically compensates for gross weight, 


maneuvering, turbulence, etc. Simply by 


controlling your speed so that the Speed Control 


dial pointer remains centered, you can 
prevent overshooting, undershooting 


accurately indicated, fully compensated 
for all variables. 


AVAILABLE FOR SINGLE (MODEL SC-12) AND MULTI-ENGINE AIRCRAFT (MODEL SC-24) 


...save 
wear on tires, brakes. In the event of partial 
power failuré, best climb is instantly and 


Ask your dealer, or write or wire for 
detailed information, stating type aircraft. 


hh, 


ES 
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SAFE FLIGHT 


“Pioneers in Lift Instrumentation” 


~ 
~@. cee nneceneen 


Preci 


Best 


—=—=_ 


sion Approach Speed 


Take-Off Climb Speed 


INSTRUMENT 
CORPORATION 


SAFE FLIGHT INSTRUMENT CORP., WHITE PLAINS, NEW YORK 

‘ Gentlemen: Please send detailed information on the new Safe Flight Speed Control System. 

; Type! Airercahts...5. ccscesccataycesensevesesesetercececadecetearsessssseetatvaeesen tn a arate eta ee 

: Iori OR eeperensce-soescsnecacctardscectaserscoutscssarstvosasdestacrss-cedetpas7/ Siar eer a athe eR ne 

i SI GCON rac scensny saseccnetes=sionisaeattevenesocscexsseres sna semaserechectas+ dss cuataceanckesc ttt Somer eae ee 
Clit yi ccccaceercsteces cecsuscescctarerenes cau cestesst seaspuccetenentteras feinker een Zone........ 
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Jet Transport 
(Continued from page 28) 


Depreciation 

It is not re-evaluation of an operation 
that is involved here, rather a concept. A 
great deal has been said concerning the 
high initial cost of turbojet transports, 
but little has been said regarding the op- 
erational life of this type—a factor which 
must be considered when speaking of costs. 
Normally, aircraft have been depreciated 
over a five- to eight-year period due in part 
to the fact that the obsolescence rate has 
been relatively high as a result of develop- 
ment of newer and faster types. The faster 
the airplane, the longer will be its opera- 
tional life. Due to drag rise and compres- 
sibility effects, increases in cruising speeds 
become difficult at high subsonic speeds. 
The only possibility of increasing speeds 
beyond this is to start operating in the 
supersonic realm, and this will likely re- 
quire some pronounced aerodynamic and 
structural refinements as well as greatly 
improved powerplants. It is quite obvious 
that due to the disturbing effects of com- 
pressibility there will be no continuous 
operation in the transonic regime, i.e. be- 
tween Mach .9 or .95 to 1.1 or 1.2. 

This means, simply, that the economic 
obsolescence of a jet transport operating 
in the high subsonic range (near 600 mph) 
will be exceedingly low due to the fact 
that it will be operating on the lower 
boundary of the transonic speed spectrum 
in which no extended cruising operation will 
occur. Thus, it is quite probable that jet 
transports will have a useful life of at 
least twice that of reciprocating types. This 
is entirely feasible, for an airframe of 
sound design, with proper care and main- 
tenance, is capable of remaining in ex- 
cellent operational condition for a very 
long period of time (witness the DC-3 and 
the DC-4, as well as others). 


Summary 


In the past, aircraft have become ob- 
solete within a relatively short period of 
time as newer and faster transports be- 
came available. Further, it has been true 
for piston-engined transports that an in- 
crease in block speed has been associated 
with a reduction in operating costs. There 
is no reason why this trend should not 
continue with the advent of the turbine 
transport. To do so, however, will require 
a re-evaluation of our methods of opera- 
tion, for some of these methods, while 
applicable to piston-engined aircraft, must 
be revised for turbine-transport operation. 
Doubling operating speeds and _ altitudes 
is bound to alter some of our customs. 

Therefore, we should streamline our 
thinking and operations in terms of the 
end result of increased speeds possible 
with jet transports and evaluate this air- 
plane on the basis of its full capabilities 
of utilization. The extended useful life, 
plus the increased revenue-bearing ton- 
miles per hour, eventually will result in 
operating costs comparable to those for 
reciprocating transports. This will not 
come about by merely refinements in the 
airplane alone, but will be equally a 
function of our ability to streamline opera- 
tions in keeping with the demands of a 
jet-transport era. on ore 
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Don’t delay . . . if you’re interested in 
a career in America’s leading manufac- 
turing industry, clip the coupon below 
and put it in the mail today. By return 
mail, you'll receive complete information. 
Get started on a career that will give 
you Opportunity, Security and Variety 
of work. 


ss ADDRESS DEPT. 


MA 


MARWELL 


TULSA, OKLAHO 


FOR COMPLETE INFORMATION MAIL COUPON TODAY ) 
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Up 


SCHOOL of AERONAUTICS “COLLEGE of ENGINEERING 


fos 


If you want job opportunity — good pay, a wide range 
of jobs, a promising future —here’s some interesting 
news: this year, for the first time, the aircraft industry 
became America’s largest employer! That’s right. . . there 
are more jobs in aircraft than there are in the auto in- 
dustry — more jobs in aircraft than appliance manufacture 
— more jobs in aircraft than in amy other manufacturing 
industry in the U. S.! 


What does this mean to you? Simply this: The well trained 
man has a wider choice of jobs, a greater opportunity for 
advancement, and greater job security. 


Get into this amazing industry now, while it’s s¢zll 
growing! Train for a career at Spartan the University of 
Aviation. Here you'll get the thorough, well-rounded 
preparation you need to start you off on a successful career 
in the nation’s leading industry. 


Maxwell W. Balfour, Director 
Spartan School of Aeronautics Dept. S-124 
Tulsa, Oklahome 


Please send complete infermation immediately. 
Name Age 
Address. = 
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Indicate which of these branches interests you: 
LC Aircraft Engine L) Flight Engineer 
Mechanics CL) Link Trainer 
[) Instrument Technician Instructor 
(Standard and Electrical) [_] Parachute Rigger 
Spartan is approved for training under the G. |. Bill of Rights 
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BIGGER RADOMES FOR MORE PROTECTION. The radar Super 
Constellation picket plane is an extremely vital unit for U.S. protection. It can 
warn the nation hours earlier of enemy attack, because it has long range, high 
speed, plus six tons of electronic intelligence packed in radomes as big as swim- 
ming pools (like the bottom one pictured above). 


I < Gas 


WORLD'S FASTEST PROPELLER-DRIVEN AIRPLANE is turt 
propeller Super Constellation for the U.S. Navy (shown below). Now flyit 
it will be capable of speeds 100 mph faster than any propeller airplane now 
service. Powered by Pratt & Whitney T-34 turbo-propeller engines, this pl: 
promises new speed, new performance and greater economy potentials. 


tad TRANSPORT CONCEPT is Lockheed’s C-130A turbo-prop 
ult transport, shown here in its dramatic first flight. Now in production at 


Marietta, this giant plane literally jumped off the runway in one-third the distance 


t required for today’s commercial transports. This new cargo plane incorporates 
ernn ee K H i ivisi i i i i 
rent Aircraft Plant No. 6, operated by Lockheed’s Georgia Division in scores of new features for better handling of troops, materiel and equipment. 


~ 


New Lockheeds for U.S. Protection 


pwerful Team Includes Truly Amazing Jet Fighter, High-Speed Assault Transport and Vital Picket Plane 


} 


54 has been a notable year for Lockheed, in research, 
velopment and production. Six new models in one 
ar include: world’s fastest propeller-driven transport; 
orld’s first turbo-prop assault transport; latest ver- 
mn of the Navy’s Neptune anti-submarine patrol 
»mber; a new advanced jet trainer for the Navy, and 
ruly amazing jet fighter, the F-104 now in production, 
hich 1s too secret to photograph or describe. 

On these pages are shown all new models except the 
stricted F-104. Also photographed is the vital Super 
onstellation picket plane, with fantastic top and bottom 
domes. The bottom radome, for example, creates be- 


yeen 30,000 and 60,000 pounds of drag pressure, yet NEW NAVY ADVANCED JET TRAINER. Often called the world’s safest jet airplane, 
hold ue securely in place only 10 bolts are needed, due Lockheed’s new T2V-1 advanced trainer for the U.S. Navy has so many new safety and perform- 
ingenious Lockheed design. ance features it can be used for carrier landing and takeoff and can utilize existing short fields for 

propeller aircraft. By training better jet pilots quicker, this trainer boosts Navy’s ability to protect 
LIES STRAIGHT UP, LANDS STRAIGHT America. Another product of close Navy-Lockheed design teamwork. 


OWN. This is the Lockheed XFV-1 Vertical Ascender, 
revolutionary new concept of aircraft developed in 
operation with the U.S. Navy. Now, every ship 


n have its own protective fighter umbrella, every back ADVANCED GUIDED MISSILE 
rd could become a landing field if needed. SYSTEMS DEVELOPMENT ockh ee 


Eminent scientists, nuclear physicists, and 
engineers have joined forces at Lockheed’s 
new Missile Systems Division in Van 
Nuys, California. Their mission is to solve California Division—Burbank, California 

the nation’s jpaleels defense problem, WS Georgia Division— Marietta, Georgia 

give our armed forces totally reliable Missile Systems Division— Van Nuys, California 
means of delivering our defensive and re- Lockheed Aircraft Service—Burbank, California 


taliatory wicapeOus to their targets. To ac- Lockheed Air Terminal—Burhank, California 
complish this vital task, Lockheed has ap- 


propriated $10,000,000 for a program of LOOK TO LOCKHEED 
laboratory research and development. FOR LEADERSHIP 


AIRCRAFT CORPORATION 


NEWEST SUB HUNTER is the Navy’s latest version of the Lockheed P2V Neptune Patrol 
Bomber, a rugged, radar-laden flying sentinel with many secret missions. Its primary job: patrolling 
coastal waters against possible enemy submarines. Note new jet engines for added speed, power. 


Boundary Layer Control 
(Continued from page 17) 
Mechanical Arrangement 


The essential features of a system of 
blowing boundary-layer control are: 

1. A primary source of pumping power. 
This may be the main engines or an aux- 
iliary engine. For large transports, an 
auxiliary powerplant, probably a turbine 
engine, is recommended. 

2. A method of transmitting the pump- 
ing power to the fans. If an auxiliary 
turbine engine is used, one of the better 
methods is to use compressor bleed air 
for driving turbines that power the 
boundary-layer fans. 

3. A system of ducts, usually behind the 
60% point of the wing chord, for span- 
wise air distribution. 

4. A blowing slot, disposed ahead and 
above the single slotted flap, as shown in 
Fig. I. The width of this slot is an im- 
portant design variable and must be co- 
ordinated with the other design elements 
of flap-chord ratio, flap deflection, pressure 
and quantity of the blowing air. 

The physical arrangement of the ele- 
ments of the blowing system is dependent 
upon the actual design. 

The location of the main engine and 
pumping fans is flexible, but the duct in- 
stallation and slot-width selection must be 
closely controlled to secure maximum lift- 
ing effectiveness for power consumed. 


Design Procedure 


Another purpose of this article is to 
describe the design procedure for a system 
of boundary-layer control to secure maxi- 
mum lift with a given expenditure of 
power. This procedure has been developed 
at the University of Wichita and depends 
upon experimental two-dimensional, airfoil 
data obtained under a contract with the 
Office of Naval Research, Air Branch. The 
main steps in the design activity are: 

1. Select a wing design in terms of air- 
foil, span, wing loading, aspect ratio, taper 
ratio, and twist on the basis of ordinary 
standards of high-speed, cruise, structural 
efficiency, and other considerations of im- 
portance for the particular airplanes being 
considered. 

2. Perform a span loading analysis, con- 
sidering lift of the basic wing separately 
from lift produced by deflecting flaps. 

3. Assume a pumping system, consisting 
of powerplant, ducts, boundary-layer fans, 
and auxiliaries. 

4. Conduct an analysis of the duct losses 
for various flow quantities. 

5. Compute the energy required to force 
these various quantities of air through a 
range of slot widths. A narrow slot is 
approximately 0.05% of the wing chord 
while a wide slot is about 1.0% of the 
wing chord. 

6. Compute the values for the various 
flow quantities at varying airspeeds within 
the operating range. 

7. Construct a boundary-layer design 
chart by combining the information from 
steps 4, 5, and 6 into a single graph. 

8. Determine the effectiveness of blowing 
flaps as a function of slot width, pumping 
quantity, and flap deflection. Two-dimen- 
sional test data will be required for this. 

9. From the flap-effectiveness curves, 
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which identify the maximum deflection 
angle where the flap will produce an ef- 
fectiveness equal to thin airfoil theory, 
the proper combination of flap angle and 
Cy can be found. 

10. With the maximum deflection of 
the flap identified, the wing lift coefficient 
may be read from the plot of wing-lift 
coefficient vs. flap angle and angle of 
attack, and the assumed value of lift 
coefficient may be checked. 

1l. The above process is repeated until 
the entering assumptions regarding lift 
coefficient and Cg are checked against 
those which are secured from the design 
procedure. These values are the proper 
wing operating lift coefficient and pumping 
quantity. From these, the performance of 
the aircraft can be calculated. 


Wing Design 


The selection of the wing characteristics 
such as aspect ratio, taper ratio, wing 
section, twist, and plan form need not be 
unduly influenced by the act of applying 
blowing boundary-layer control. Since the 
ultimate goal is to increase flap effective- 
ness, any wing adaptable to a good flap 
system will be satisfactory for boundary- 
layer control, although certain features may 
be adjusted to better accommodate the 
boundary-layer control. These are a 
slightly thicker wing section and lower 
aspect ratio to provide greater room for 
internal ducts. The thick wing sections 
are not desirable in a high-speed airplane, 
but root thicknesses of 15% to 18% will 
accommodate adequate ducts. 

A high aspect ratio is attractive from 
the standpoint of reducing the induced 
drag at the high lift coefficients, but a low 
aspect ratio is more desirable from the 
standpoint of providing greater room for 
internal ducts. Aspect ratios of 7.0 to 8.0 
are good compromises between these two 
conflicting criteria. 

After the wing characteristics have been 
chosen, a span-loading analysis must be 
performed to determine both the distribu- 
tion and the variation of lift with angle 
of attack and flap deflection. A procedure 
must be used that permits the separation 
of lift due to angle of attack and the lift 
produced by the flap. This calculation of 
span loading will give curves (Figs. 2 and 
3) that show the loading due to angle of 
attack and flap deflection separately. 

In computing the span loading for each 
of the above cases, it is necessary to use 
the proper section-lift-curve slope and flap 
effectiveness. With regard to lift curve 
slope, the designer must be aware of the 
decrease in slope as the airfoil section 
approaches the stall and make allowances 
in his calculations for this phenomenon. 

In computing the lift due to flap de- 
flection, a value of flap effectiveness must 
be selected that can be attained by 
boundary-layer control. Experiments have 
shown that the effectiveness is equal to or 
greater than that predicted by thin airfoil 
theory and a good procedure is to use the 
theoretical value (NACA TRIO71, 1952) 
in the computations. This theoretical value 
should be used regardless of the flap de- 
flection, since the blowing boundary-layer 
control can provide an effective flap up to 
very high deflections. 

The span loading 


curves shown in 


Fig. 4 and Fig. 5 are integrated to secure 
the total wing-lift coefficient at each angle 
of attack and at each flap deflection. Ad- 
ditional curves are then plotted to give the 
lift as a function of the wing angle of 
attack at zero flap deflection and another 
curve showing the lift as a function of 
flap deflection angle, with the wing at zero- 
lift angle of attack. Computations are then 
made with different flap spans to deter- 
mine the best balance between total lift 
and lateral control. €omparisons with the 
span loading due to full-span flaps will 
permit a selection of the flap span, with 
the remainder of the span devoted to a 
blowing aileron. Since the effectiveness of 
an aileron is improved by boundary-layer 
control, a smaller aileron span will provide 
sufficient lateral control, even at the lower 
speed made possible by the greater flap 
effectiveness and area. 

The total wing lift coefficient is de- 
termined by adding the lift produced by 
the wing at a given angle of attack to 
the lift produced by deflecting the flap. The 
only questions remaining are (1) what is 
the maximum allowable angle of attack 
and (2) what is the maximum allowable 
flap deflection? Once these maximum 
values are determined, the wing maximum 
lift coefficient is fixed. 


Pumping Analyses 


No generalized procedure exists that 
permits the designer to read from a set of 
curves the pumping system best for a 
particular case. At this point, therefore, 
the selection of a specific powerplant and 
pumping system must be assumed by the 
designer. Since the pumping powerplants 
will be used only during landing and take- 
off, they should be as light as possible, but 
still capable of delivering sufficient power 
to produce a truly effective flap system. 
Gas-turbine engines, with power delivery 
either in the form of shaft power or com- 
pressed air, are the lightest type of available 
powerplant and their high specific fuel 
consumption rates are no deterrent for a 
use which occupies such a small portion 
of the operating time of the aircraft. If a 
gas turbine is selected, the power will 
probably be set by the availability of a 
powerplant, rather than by free choice. 

A mechanical arrangement of the pump- 
ing units and duct layout must be made 
with a fairly accurate specification of the 
duct arrangement. An analysis is then 
made of the flow losses incurred as various 
quantities of air flow through the ducts. 
These losses are determined by straight- 
forward procedures involving turning losses 
in corners, diffusion losses, skin-friction 
losses, etc., and are tabulated as a function 
of the flow quantity. 

The total power available at the blowing 
slot ahead of the flap is the power output 
of the primary powerplant times the pump- 
ing efficiency minus the duct losses. The 
available slot pressure for varying quanti- 
ties of flow can then be computed. 


Boundary-layer Design Chart 


The above values may be plotted on 
what is known as the boundary-layer con- 
trol design chart which is shown in 
Fig. 6. On the left-hand portion of this 
curve is a plot of air quantity vs. pressure 

(Continued on page 38) 
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In helicopters... 


boosts spark plug performance 


To GuarRD against serious loss of en- . posits. By using TCP, operators get 
gine power caused by spark plug misfir- longer spark plug life, more power... 
ing... particularly in the heavy-duty — greater dependability. 
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Boundary Layer Control 
(Continued from page 36) 


rise, which identifies the corresponding 
values of pressure rise and quantity which 
the pumping system is capable of deliver- 
ing after all pumping losses have been 
subtracted. 

One of the key variables in the 
boundary-layer system is the width of the 
blowing slot. This dimension is usually 
expressed as a percentage of the local wing 
chord and ranges from .05% to 1.0%. To 
force varying quantities of flow through 
the different slot widths requires varying 
pressures. For each slot width, therefore, 
a pressure vs, quantity curve must he 
plotted to identify the required pumping 
pressure. The pressure rise, which is es- 
sentially the dynamic pressure of the air 
flowing from the blowing slot, must be 
plotted for a series of slot widths, as shown 
in Fig. 6. The intersections of the available 
pressure vs. quantity for each slot width 
gives the particular quantity flow from the 
assumed pumping system for each slot 
width. 

The design chart will indicate that the 
quantity flow decreases quite rapidly as 
the slot width decreases, because of the 
higher pressures required for the narrow 
slots. On the other hand, the duct losses 
become proportionately higher at the high 
quantity flows. This restricts the width 
of the blowing slot to a value that would 
not permit most of the pumping energy 
to be dissipated in duct losses. 

The boundary-layer design chart is 
completed by plotting on the same page 
a graph of the quantity coefficient against 
the quantity of air for different airspeeds. 
This graph depicts the equation: 


Q 
COS Six Vi 
where 
Cy = Pumping coefficient 
Q = Quantity of air flowing from 
slot (cu ft/sec) 
S =Wing area ahead of blowing 
slot 
V = Airplane flight speed (ft/sec) 


To use the boundary-layer design chart, 
a slot width is first selected, arbitrarily if 
necessary. The intersection of the quan- 
tity flow vs pressure-rise curve for this slot 
width, with the curve of pressure and 
quantity availability, will establish the flow 
quantity. This quantity flow is extended 
to the graph of quantity vs Co, and for a 
particular flight speed, a value of Cg is 
read, A value of airspeed will have to be 
assumed at this point, which is merely 
another way of saying that a value of lift 
coefficient will have to be assumed. From 
the assumed lift coefficient and wing load- 
ing, the speed may be calculated to de- 
termine the C). Iteration soon establishes 
the Cp. 


Flap Effectiveness 

From the boundary-layer design chart 
for a particular design a combination of 
slot width, pumping quantity and pres- 
sure, and Cy may be selected with an as- 
sumed operating lift coefficient. From the 
plots of lift coefficient vs angle of attack 
and flap deflection (Fig. 4 and Fig. 5) the 
values of wing angle of attack and flap 
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deflections can be secured that will be 
required to produce this particular value 
of lift coefficient. 

It now remains to determine whether 
the resultant value of Cg is adequate 
to produce the theoretical flap  effec- 
tiveness at the deflection angle as 
read from the graphs. Two-dimensional 
section data is required to perform 
this check. Fig. 7 shows the _ neces- 
sary type of data. On this graph the 
variation of lift with angle of attack 
at constant flap deflection and _ vary- 
ing Cg is described. Similar graphs 
may be used to plot a flap effective- 
ness curve as shown in Fig. 8. This figure 
shows at a glance the relative position of 
the point selected in the above procedure 
to a theoretical flap. 

If the assumed point in terms of slot 
width, Cg, and flap deflection lies above 
the line identified as Theory, the flap ef- 
fectiveness is as good as was assumed 
for the span loading, and the assumed 
lift coefficient can actually be attained. If 
the combination of slot width, Co, and 
flap deflection produces a point below the 
Theory line, the flap effectiveness is less 
than was used for the span-loading cal- 
culation and a new assumption is required. 
The designer must select a new value of 
slot width, adjust his lift coefficient as- 
sumptions, and repeat the procedure. Two 
or three trials should be sufficient to give a 
proper combination of these parameters. 

One of the key factors in this design 
procedure is the availability of detailed 
section data. If this data is not available, 
the assumption cannot be checked and an 
arbitrary design must be made with veri- 
fication by testing. The program of the Of- 
fice of Naval Research at the University 
of Wichita has been planned to produce 
this necessary type of data. Reports that 
furnish this data are available through 
the Air Branch of ONR. 


Wing Drag 

With the values of slot width, pumping 
quantity, pumping power, and wing lift 
coefficient determined, the polar curve for 
the particular wing is computed. The pri- 
mary contribution to the total drag will 
be the induced drag of the wing. The 
values of profile drag given in con- 
ventional literature pertaining to wings 
equipped with flaps at high deflections 
are not useable for this particular case. 
A boundary-layer-control flap approaches 
a theoretical flap by operating with com- 
pletely unseparated flow and for this rea- 
son the profile drag is small. At the 
higher lift coefficients, in fact, the profile 
drag may be negligible with respect to 
the wing-induced drag. For a first approxi- 
mation, therefore, the conventional in- 
CL2 

tA 
will describe the total wing drag. The use 
of this drag value, together with the 
parasitic drag contributed by the fuselage, 
nacelle, landing gear and tail surfaces, 
will provide a fairly complete picture of 
the total drag of the aircraft. This total 
drag may be used to compute performance 
with reasonable accuracy. 

Several conclusions can now be drawn 
concerning the use of this wing equipped 
with a boundary-layer-control system by 


duced drag equation, Cp, = 


blowing. In the first place, the aircraft 
will operate at a lower speed. The most 
important point associated with this ability 
to operate at lower speeds is the variation 
of thrust horsepower in both propeller- 
driven and jet-propelled aircraft. To date, 
the selection of propellers in terms of 
diameter, number of blades, solidity, and 
similar factors has been made on the 
basis of efficiency during the climb and at 
high speed. For conventional aircraft these 
speeds are not too widely separated and 
a prop may be designed with reasonable 
efficiency under both conditions. This is 
particularly true of constant-speed props. 

With a boundary-layer-control wing, the 
aircraft is capable of flying at sufficiently 
low speeds that the thrust horsepower of 
the conventional propeller, as selected 
above, will drop rather severely at the low 
forward speed (Fig. 9). This means that 
the available power for climb and ac- 
celeration is reduced. A performance 
penalty will be incurred, therefore, by 
virtue of operating at lower speeds where 
the propeller efficiency is much lower. 

The solution to this problem is to design 
the propeller to have a higher efficiency et 
the new climb speed. This can be done by 
adjusting tip speed, propeller diameter, 
number of blades, and solidity, until a 
propeller is obtained with higher efficiency 
at the lower speed. With this more efficient 
propeller, the aircraft will have more thrust 
horsepower available at the lower speed 
and the climb and take-off performance 
will be increased. The neglect of this point 
in the past has led to the conclusion that 
the boundary-layer-control airplane would 
be severely penalized in the climb due to 
the higher induced drag. The polar curves, 
however, show that the actual horsepower 
required at the lower speeds, even at the 
very high drag coefficients, is no more 
than that required at ordinary climb 
speeds. The real penalty is produced by 
the lower propeller efficiency which re- 
duces the available thrust horsepower. 

Since the thrust of a jet engine is essen- 
tially constant at all speeds, some lower 
limit on flight speed exists where the avail- 
able thrust horsepower is less than the re- 
quired horsepower. The  jet-propelled 
aircraft, therefore, may not be able to 
utilize lift coefficients as high as the pro- 
peller-driven aircraft can use. 

Secondary influences as a result of the 
interaction of the slip stream and the wing 
flow are more pronounced on_ aircraft 
equipped with boundary-layer control. The 
completely unseparated flaps are much 
more effective in deflecting the slip stream 
than conventional flaps. The value of the 
thrust force, therefore, is reflected to a 
larger extent in an increased lift on the 
wing surfaces. This is another way of say- 
ing that the lift coefficient is greater with 
power on than with power off. The incre- 
ment due to power in the case of the 
boundary-layer-control airplane appears to 
be considerably higher than the increment 
due to power in the conventional airplanes. 
The presence of the initial high-lift co- 
efficient together with a higher increment 
due to power will produce lift coefficients 
of higher value than heretofore possible. 

Other factors, such as the influence of 
slow-turning propellers on the control and 

(Continued on page 40) 
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Boundary Layer Control 
(Continued from page 38) 


stability of the aircraft, must be considered. 
The designer will find himself attracted, 
as he performs the design problem using 
boundary-layer control, to higher and 
higher flap deflections and higher and 
higher propellers until a condition exists 
where severe unbalance would result from 
failure of a single powerplant. At this 
point, it becomes wise to stop and judge 
the value of further aerodynamic perform- 
ance improvements against the cost of 
making some mechanical arrangement to 
control this aircraft in the event of single 
engine failure. Techniques such as coupled 
powerplants and pumping over both hori- 


zontal and vertical tail surfaces are prob- 
ably quite necessary for aircraft with ex- 
tremely high values of lift. 


Conclusion 


This paper has presented a procedure 
utilizing recent, two-dimensional data that 
makes it possible for a designer to ex- 
amine, for a particular design and with a 
given pumping power, the results of blow- 
ing boundary-layer control. The procedure 
permits the precise selection of design de- 
tails such as slot width, flap deflection, and 
flap span, and determines the resultant 
aerodynamic characteristics. Er ot 
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Skyways Round Table 


(Continued from page 20) 
of the runways from the standpoint 
of their landing characteristics and 
safety. We have asked our design people, 
our operation and maintenance people as 
well as the engineering people, to come up 
with a device that would establish for us 
the coefficient of friction that can be ob- 
tained on various types of runway surfaces. 

‘In any damp or rainy condition, the 
coefficient of friction is low compared to 
that of a dry runway. We are interested in 
developing a portable measuring device 
which can be used under a wet-runway 
condition to determine surface friction. If 
the friction coefficient has deteriorated due 
to oil slick, etc., the surface of the runway 
can be scarified or treated so that we 
provide as good a surface as possible.” 
Harold Hoekstra: “Mr. Sullivan has 
touched on a very important point in his 
mention of the surface coefficient of fric- 
tion. I might point out that the CAA is 
having studies made on that phase. 

“To get back to Bob McCuire’s point, 

belly landings, I was thinking in terms of 
lowering a shoe of some sort from the air- 
craft. This would take some load off the 
tires and put it directly: on whatever is 
the means of friction.” 
O. L. Wilkinson: “It would seem to me 
that you would still have to have some 
means of varying the amount of weight or 
braking effect that you receive from these 
shoes if they were placed so as to give 
you a differential effect across the air- 
plane, span-wise. Running across patches 
of oil, sand and dirt, conditions of ice or 
puddles of water would change the co- 
eficient and you would still to have some 
means of preventing a_ sideslip which 
might possibly result in a ground loop. 

“Regarding coefficient of friction, there 
are cases on dry concrete runways where 
the coefficient is such that there is no 
slippage of tire but rather a shearing of 
the rubber.” 

T. E. Cooper: “I'd like to ask this group 
what importance they feel tire-tread design 
might have on the over-all braking problem. 
We had a recent incident which brought 
to our attention the fact that possibly the 
anti-skid qualities of some tires aren’t as 
good as others, and that more importance 
should be shown to actual tire-tread de- 
sign with regard to skid characteristics.” 
R. C. McGuire: “The coefficient between 
the tire and the ground obviously is a 
function of tread design, the condition of 
the tire, and might even involve the over- 
all diameter or inflation of adjacent tires. 
Slightly different tread conditions or 
slightly different friction conditions be- 
tween the ground and the tire always exist 
on the average airplane. It is impossible 
to keep the tire and the ground coefficient 
constant. However, I don’t think that the 
anti-skid qualities of new tires differ 
greatly. We may be talking about changes 
in coefficient of 5%, which may be neglig- 
ible when you consider all the variables 
in a complete stop.” 
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us decelerate, stop or brake the aircraft. 
“Tom Cooper, would you care to go 
into the prop-reversing phase?” 
T. E. Cooper: “Propeller reversing is 
definitely here to stay. There have been 
a lot of problems in connection with the 
control of the system, but I think we are 
gradually getting the system down to a 
point where we can fully depend on it. 
Eventually, we probably will be able to ob- 
tain shorter runway distances because we 
have propeller reversing. In general, most 
of the pilots use prop reversing on every 
landing where it is applicable, and it has 
been highly satisfactory. We’re all for it. 


As far as the future is concerned, we will 
no doubt require it.” 
R. C. McGuire: “The development of 
prop reversing was timely because it came 
when wing loadings were becoming higher 
and airplanes heavier. Stop distances would 
have become longer on some aircraft, had 
it not been for reversing propellers. 
“The average transport operator likes to 
certificate the airplane with brakes only, 
holding reverse thrust in reserve for stop- 
ping under conditions where the ground 
coefficient might not be as high as it was 
during certification tests. For these reasons, 
I am certain reverse thrust is here to stay.” 
Harold Hoekstra: “One phase of the 
prop-reversing picture is the possibility of 
damage to propellers by kicking up a lot 
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of material that may be on the runway.” 
T. E. Cooper: “The big problem is trying 
to get a coordinated effort between the 
airline operators and the airport personnel 
to keep the runways clear of stones and 
miscellaneous objects. Undoubtedly, there 
are some types of blades that are more 
susceptible to damage during reversing 
than others, but our experience has been 
that if the pilot himself recognizes that 
certain airports are in a somewhat hazard- 
ous condition, they just don’t use prop re- 
versing and are probably more careful 
where they land on the runway. Under 
these conditions they rely more on their 
brakes for stopping. Objects on the run- 
way probably will be eliminated in the 
future. Some airports actually make con- 
certed efforts to clean runways. There is 
definite improvement along that line. 
Tom Sullivan: “Dirty runways gave us 
considerable concern when we took over 
the operation of the airports. To make sure 
runways were clean and free of debris, the 
Port Authority purchased considerable 
sweeping equipment. Then we found that 
even though we swept the runways, such 
small bits of debris as nuts and bolts were 
not always picked up by the equipment. 
We, therefore, came up with a rather in- 
genious device which is a magnet-controlled 
plate. Periodically, we run it the length of 
the runways and pick up an assortment of 
metal debris. I’m sure all airport operators 
operate under the same housekeeping pro- 
cedures as we do, so there shouldn’t be 
any problems in that department.” 
Harold Hoekstra: “Mr. Sullivan’s com- 
ments on the equipment used for cleaning 
runways and his experience with it is 
particularly important from the standpoint 
of future operations with turbine-powered 
aircraft where the problem of picking up 
material and getting it into the intakes of 
turbine compressors is potentially serious. 
“Herb Fisher, you were one of the pio- 
neers in this prop-reversal business. W ould 
you add to the discussion? ” 
Herbert O. Fisher (Chief, Aviation De- 
velopment Div., Port of N. Y. Authority): 
“One thought that comes into prom- 
inence in considering the use of prop re- 
versing, is pilot technique. When you allow 
the airplane to decelerate to a speed of 80 
or 90 mph, then you apply power and have 
reversing on for 1,000 or 1500 feet, you 
are exposing the prop blades during that 
period to whatever debris happens to be 
on the runway. On the other hand, if you 
reverse the propeller at the earliest pos- 
sible moment after touchdown, you derive 
a greater braking in a shorter period of 
time. This is because the higher the for- 
ward velocity, the greater the braking 
action and the greater the deceleration. 
“T also feel that if prop reversing were 
used properly, it would extend the life 
of your tires and reduce propeller abrasion 
considerably. In most cases—and I’ve 
watched it many times—the pilot making 
a landing rolls at least 1,000 to 1500 feet 
before he reverses the props. Then he ob- 
verses his propellers and starts applying 
the brakes when he’s traveling at about 50 
mph. All that is extra wear on the tires and 
it could be reduced if the pilot would apply 
his reversing props more efficiently. 
“Prop reversing is the finest brake sys- 
tem we know of today. The only system 
that will stop you shorter is the barrier.” 
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Harold Hoekstra: “Jn other words, pro- 
peller reversing has its greatest merit at 
the high-speed end of the run where it 
can really grab hold and cut down the 
distance-eating part of the landing cycle. 

Let's turn now to the problem of re- 
versing by powerplant means through the 
use of reverse jet thrust. We have Bob 
Nordli here from Wright Air Development 
Center at Dayton. Bob, will you tell us 
something about reverse jet thrust?” 
Robert L. Nordli (Asst. Chief, Engine 
Installation Sect., USAF): “Shortly after 
the war, the French SNECMA organization 
came out with a device called an aerody- 
namic-type thrust reverser. We have de- 
fined this aerodynamic-type device as one 
that creates a condition or an effect in the 
exhaust gases that cause the gases to devi- 
ate from their normal flow path. This dif- 
fers from earlier mechanical-blockage type 
devices in that with mechanical-blockage 
type devices a physical Obstruction is 
placed in the flow-path. It is purely a 
brute-force means; some impediment is 
placed in the flow stream to turn these 
gases. There are several drawbacks with 
the mechanical-blockage type device— 
weight is one, another is the necessity for 
actuation devices, and finally, you have a 
very limited space in which to install this 
equipment in jet fighters. Therefore, the 
aerodynamic-type device which SNECMA 
developed appears to have considerable 
merit above and beyond that of the mech- 
anical-blockage type. 

“The Air Force began an investigation 
of this SNECMA device in the early part 
of 1951. We investigated the characteristics 
of the device; we made three test models, 
and then we placed the device on a test- 
stand and tested it with a full-scale engine. 
Later, we installed it on an F-84F aircraft. 
The device was quite satisfactory and 
we felt that it was particularly adaptable 
to this type of aircraft as well as to 
others.” 

Harold Hoekstra: “Bob, I think it might 
be helpful at this point to give us an in- 
dication of how much reverse thrust we can 
look forward to in the future. Is it 40% of 
the thrust of a jet engine, 50% or 60%? 
Also, what penalty do we pay in the un- 
reversed or obversed condition?” 

R. L. Nordli: “The airline people prob- 
ably will be as concerned about that as 
the Air Force since they are very economy- 
minded. We originally established a maxi- 
mum thrust-loss value of 5%. This is quite 
high, but we chose that value to allow free- 
dom and flexibility in our program. After 
we have developed several types of devices 
for reversing thrust, we probably will be- 
come more stringent on this requirement. 
In addition, we feel that the total decrease 
in aircraft airspeed at V-max should not 
exceed 1% when the reverser is not in 
operation, and the weight of the device 
should not be over 120 pounds for applica- 
tion on a 5,000-pound thrust engine. We 
also have several other requirements, such 
as not having any adverse effect on the 
engine operation when we actuate the de- 
vice and not generating any assymetrical 
thrust or flow during actuation which 
might cause a pitch or yaw moment. We 
are also concerned about the effect of 
forward-flowing gas on the control and 
fuselage surfaces. 

“As far as the amount of reverse thrust 
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that is required, the Air Force feels that 
a value of reverse thrust ranging between 
35% and 40% should be sufficient. 

“For the F-84F, which has a landing 

weight of approximately 17,000 pounds, we 
can bring the aircraft to a complete stop 
with brakes in about 2500 or 3,000 feet. 
With a reverse thrust of 20% of the basic 
engine thrust, we can bring the aircraft to 
a stop in approximately 3,000 feet without 
using the conventional wheel-braking 
means. With a reverse thrust of 40%, we 
can cut this roll down. Using brakes in con- 
junction with it, the total roll distance can 
be reduced to 1200 or 1400 feet.” 
Harold Hoekstra: “Mr. Frankel of Mar- 
quardt could not be here, but he has 
pointed out to us that his company is now 
in the process of developing a mechanical- 
blockage type of reverse-thrust system, and 
that they have progressed through a scale- 
model testing stage and will shortly go 
into full hardware development. Through 
a unique linkage system they have been 
able to adjust the area as needed. 

“Bob Nordli mentioned control surfaces 
and the effect on the aircraft itself. Pd 
like to get a word from Tom Cooper and 
Bob McGuire as to what they think all 
this hot gas going backward and then for- 
ward again is going to do to a transport.” 
T. E. Cooper: “We definitely do not 
want to see exhaust gases directed toward 
any structural part of the airplane. In the 
case of many of our aircraft today, for 
example, we have the problem of corrosion 
from exhaust gases, and corrosion can get 
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present trim tab reduces forces by one half. Boosting action 
provides control for absolute safety under all conditions. 


Allows full 1350 hp takeoff and 1700 Ibs. additional weight. 
4. GEARED AILERON TRIMTAB! Functions similar to rud- 


der trim tab. Gives greater, easier control, yet aids higher 
cruising speed and gives greater safety at near stall speeds. 


5. EXTRA FUEL TANKS! Tanks containing 200 gallons can be 
installed in each outer wing. This extra fuel steps up range as 
much as 800 miles at average cruising speed, under ordinary 


weather conditions. 


FOR DETAILS: CALL * WIRE ° WRITE * VISIT 


AiRESEARCH AVIATION SERVICE CO. 
A DIVISION OF THE GARRETT CORPORATION 
Los Angeles International Airport ¢ Los Angeles 45, California 


WINGWAX jour plane for only $2.75 


Nothing beats Wingwax for protect- 
ing your plane’s finish. 


It’s easy to apply —just Wipe on any 
cleaned surface and buff before it 
dries. Or spray if you wish. It won’t 
peel, crack, chip, or discolor. It reduces 
drag . . . makes maintenance easier 

. resists corrosion. It works beauti- 
fully on any painted or unpainted metal 
surface or fabric. 


But best of all—you can try Wing- 
wax at our risk. Use it! See how easy 
it is to apply. See why it is used on 
hundreds of commercial, military, and 
private plats like the Luscomb of 
Dr. O. A. Demmer illustrated above. 


If you aren’t completely satisfied, you 
get your money back. 


See your airport dealer or write direct 
for our $2.75 trial offer. 


Get one pint each of Wingwax and 
Wingwax pre-wax cleaner for only 
$2.75 post paid. Covers 450 sq. ft. 
Order today! 


*U. S. Patent No. 2596829 


WINGWAX COMPANY 
751 Albany Street, Dayton 1, Ohio 


= — WINGWAX 3 
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you into plenty of trouble if you don’t 
take care of it properly. We are continu- 
ously working toward a means of keeping 
exhaust gases directed entirely away from 
any structural part of the airplane. I would 
hate to see the exhaust gases directed 
toward the flaps, wing area or any part 
of the fuselage, as they might be in a 
reverse-jet operation. It would mean a 
terrific cleaning problem and all the as- 
sociated corrosion that goes with it.” 

R. C. McGuire: “That reflects Eastern’s 
sentiments, too. We have had a lot of ex- 
perience with corrosion. 

“Jet transports with the engines installed 
adjacent to the fuselage are going to look 
messy after a few landings.” 

Tom Sullivan: “In the earlier design 
development of aircraft the angle of in- 
cidence, particularly on fighter aircraft, 
was such that the deflection of heat on the 
runway gave us considerable concern, par- 
ticularly with asphalt runways. But now 
that the pod itself is beginning to level out, 
it appears that we'll have no great worry. 
Let’s not start shooting the gases down 
toward the runway again.” 

R. L. Nordli: “Mr. Fisher pointed out 
that in the case of prop reversal it should 
be actuated very shortly after touchdown, 
and my thought is that the same principle 
applies to a reverse-thrust device for jet 
aircraft. Because of the temperature prob- 
lem, you should probably use the reverse- 
jet thrust early to prevent aircraft surface 
heating. This device probably will have to 
be operated almost immediately after 
touchdown because of the need for a low 
lag time from forward thrust to reverse 
thrust. For that reason, a thrust reverser 
is actually a type of device that will give 
us a thrust spoiling action as well as a 
reverse thrust action. Prior to touchdown, 
it probably will be necessary to dissipate 
this forward thrust energy and spoil it; 
then immediately after touchdown, reverse 
it to obtain a decelerating force.” 

©. L. Wilkinson: “Do you think either 
Eastern or Northwest is going to be willing 
to carry the weight such a device would 
entail? One of the aircraft manufacturers 
recently informed me that the weight of a 
reverse-thrust device would be about 200 
pounds per engine in the 10,000-pound 
thrust class. This means that a four-engine 
transport would be carrying approximately 
800 pounds additional weight.” 

R. C. MeGuire: “I think that 200 pounds 
per engine is excessive. I also feel, however, 
that this weight will tend to come down as 
the art of reverse-thrust design improves. 
We are now talking about early bread- 
board models. There should be an appreci- 
able weight decrease in this equipment in 
the future. 

“To my way of thinking, wheel braking 
will not entirely replace aerodynamic. They 
both have their individual applications.” 
Herb Fisher: “I’d like to clarify one 
point in my mind. You indicated wheel 
braking will not replace aerodynamic brak- 
ing. My interpretation is that aerodynamic 
braking supplements wheel braking.” 
Harold Hoekstra: “Bob Nordli, I’d like 
to ask you this. From the airlines’ stand- 
point, engines have overhaul periods of 
1,000 hours or more. From what you have 
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seen so far of reverse-thrust devices, are 
we going to get a lot of hours out of such 
high-temperature mechanical coal scuttles 
as we have to put on these engines?” 

R. L. Nordli: “I don’t see any great prob- 
lem with the life of the reverse-thrust 
components. The devices we have developed 
and tested to date have been quite satis- 
factory. The only thing we have to be 
careful with on this type of equipment is 
to allow for proper thermal motion of re- 
verser components. It probably will be 
similar in construction to the types of flame 
holders we now have, where all the pieces 
are relatively loose under cold conditions. I 
don’t see any problem with materials.” 
Harold Hoekstra: “Have you found any 
particular points that you'd care to bring 
out on the use of reverse-thrust propellers 
with turboprop engines?” 

R. L. Nordli: “We have had little flight 
experience as yet with turboprop aircraft, 
so I can’t comment on it. One thing we are 
concerned about is the problem associated 
with the ingestion of foreign articles.” 


Aerodynamic Braking 


Harold Hoekstra: “In considering the 
over-all aerodynamic problem of braking 
aircraft, let’s touch on what we can expect 
from flaps, spoilers, parachutes, etc.” 

R. C. McGuire: “For obvious reasons, the 
future jet airplane will have plenty of flap. 
In the first place, the airplane is going to 
be much cleaner; it’s going to have a 
higher wing-loading, and in order to get 
satisfactory approach and landing perform- 
ance, the flap area and the type of flap 
used will be much more efficient. 

“It will also be more efficient for take- 
off. As I recall, the improved flap system 
on the DC-7 actually reduced take-off dis- 
stance by approximately 900 feet. 

“As for parachutes, if reverse-thrust de- 
vices on jet transports continue to be as 
heavy as they now are, one of the ways 
in which weight might be overcome would 
be to rely on bigger and better brakes and 
a parachute. However, the parachute will 
probably not be acceptable to commercial 
Operators except as emergency equipment. 

“Speaking of spoilers, I think someone 
mentioned earlier that any jet reverse- 
thrust device induces a certain amount of 
spoiling action. Therefore, the use of spoil- 
ers to get the weight on the wheels as 
quickly as possible is contingent upon the 
type and performance of the airplane.” 

T. E. Cooper: “As speeds go up and 
weights increase, the airframe manufac- 
turer has to make use of more efficient flaps 
and spoilers. I don’t particularly like the 
idea of a parachute to stop a commercial 
airliner, and I feel that we should stay 
with jet reverse thrust or heavier brakes 
rather than attempt a parachute operation.” 
R. L. Nordli: “The 200-pound figure that 
has been interjected into the discussion is 
a little high. The total incorporated weight 
in the aircraft would probably be under 
160 pounds. As far as the Air Force is 
concerned, we feel there are a number of 
items that could either be eliminated or 
the weights reduced to balance out the 
extra weight of the reverser. For example, 
if we can use this reverse-thrust device in 
the air during descent, we could probably 
eliminate the dive brakes, which would 
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A crankshaft is checked by a skilled technician. 


Sills dr Crerhaul 


DO Av BET ERR JOBSBORAYOU 


There is no substitute for skill] and experience 
in aircraft engine and propeller work. That’s 
why factory technicians—over 800, in fact— 
are on the job here, to make sure that vou, as 
well as airline and military customers, receive 
prompt service to the highest possible 
standards. 

Your Pratt & Whitney Aircraft engines and 
Hamilton Standard propellers deserve the 


“ce 


best care possible, so take them “home” for 


service. It can cost less, too, in the long run. 


Complete Overhaul and Repair Service for 


ENGINES and PROPELLERS 


AIRPORT DEPARTMENT 


ratt « hitney ircraft 


DIVISION OF UNITED AIRCRAFT CORPORATION 


RENTSCHLER AIRPORT + EAST HARTFORD, CONNECTICUT 


GREATER 
SAFETY 


with the 


TeMpPCAL 


TEST OVER-HEAT DETECTORS 
and WING ANTI-ICE SYSTEMS 
.-» RIGHT ON THE PLANE! 


The TEMpcaL checks thermal switch and 
individual thermocouple accuracy. 


TEMPCAL functionally tests thermal switches 
with their fire detection and anti-ice systems 
at their operating temperatures right on the 
aircraft...and its relay circuit makes it 
possible to check switches only on or off the 
plane. Additionally, using a selected part of 
the TEMPCAL circuit, cylinder head tempera- 
ture thermocouples and their circuits to the 
flight deck instrument can be checked. 


ACCURACY—TEMPCAL Tester temperature 
readings are made on a highly accurate 
potentiometer; guaranteed accuracy is 
+5°F with temperatures ranging from 
0° to 800°F. Heater probes used for cylin- 
der head thermocouples are guaranteed 
accurate to +4°C at 0° to 800°C operating 
temperatures. 


FASTER MAINTENANCE CHECKS—It is no. longer 
necessary to take thermal switches to the 
“lab” for testing. TEMPCAL probes reach a 
temperature of 800°F in about 8 minutes 
for quick maintenance checks on the aircraft. 


The production or maintenance engineer, 
pilot and cost accountant will readily real- 
ize the savings and safety factors resulting 
from TEMPCAL use. We invite inquiries con- 
cerning the TEMpPCcaL (as well as the JETCAL 
.....for jet engine EGT system accuracy ) 
and will be glad to have our engineering 


department help solve your heat problems. 


B&H 
INSTRUMENT 


Company, Inc. 


1009 Norwood 
FORT WORTH 7, TEXAS 


INSTRUMENT. 
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more than compensate for the weight of 
the reverser.” 
M. H. Snedeker: “If I understand you 
correctly, I believe you had in mind the 
substitution of this device in flight for a 
spoiler or a certain amount of flap.” 
R. L. Nordli: “There is a multiplicity of 
purposes for use of reverse thrust in flight. 
One is for decreasing airspeed during 
descent, for deceleration on the ground, 
and for evasive action in the air both on 
approach of a slow-moving target aircraft 
and for getting away from an enemy air- 
craft. There are a number of reasons why 
this reverse thrust should be used in the 
air, from a military standpoint.” 
R. C. McGuire: “There is a definite rea- 
son for a speed brake on modern aircraft, 
and there will be a bigger need for it on 
the turbine transport. This involves clear- 
air turbulence which becomes more critical 
with high wing-loadings and increased 
speeds. At the present time, in order to 
keep the structure and the speed within 
bounds, pilots drop flaps to slow the air- 
plane. However, the DC-7B’s which Eastern 
will receive next year will be able to drop 
the main landing gear to slow the air- 
plane. The turbine transport obviously will 
need something to slow it down more 
quickly. That something might be an auto- 
matic device contingent upon reliability. 
Whether or not a tailpipe reverse gadget 
can be used for that purpose is a moot 
question. Frankly, I prefer to see a con- 
ventional speed brake used.” 
R. L. Nordli: “If you had a reverser that 
could provide a spoiling action, it would 
be wise to use it as a spoiler. The one 
problem here that you’d have to cope with 
in a turbine engine would be the lag time 
for accelerating your engine from an idle 
condition to a full-thrust condition. If, un- 
der emergency conditions, you required 
thrust to go around again, you just 
wouldn’t have it unless you had the engine 
RPM. And you can’t tolerate high engine 
RPM because of the thrust that is being 
generated. So what are you going to do? 
Are you going to spoil thrust and use it in 
flight or are you going to just eliminate 
the possibility of go-round?” 
Harold Hoekstra: “I think there is a 
mid-course between the use of reverse 
thrust in flight and keeping the engine 
RPM. For example, compressor bleed 
valves will kill thrust effectively, allowing 
you to keep up engine RPM for the emer- 
gency go-round condition. 

“Now, gentlemen, what about boundary 
layer control?” 
Leo A. Geyer (Asst. Chief of Aerody- 
namics, Grumman): “About two years ago 
at the request of the Navy Bureau of Aero- 
nautics, we began a project involving the 
application of boundary layer control to a 
jet fighter-type of aircraft to increase its 
maximum lift capabilities. Increased lift 
can be utilized to lower the take-off and 
landing airspeeds, thus reducing the wear 
and tear on an aircraft carrier’s launching 
and arresting equipment and permitting a 
reduction of wind required over the car- 
rier deck. Increased lift also can be utilized 
to allow a given airplane to take off at a 
greater gross weight. 

“There are several different forms of 


boundary layer control being actively 
studied and tested at the present time. The 
suction type is probably most commonly 
known. Considerable flight testing has 
been done with this type by the Air Force 
and NACA. Secondly, there is the suction- 
and-blowing system, sometimes called the 
Arado system, where the air sucked off the 
outer wing panels is blown out over the 
inner wing flapped area. And thirdly, there 
is the pure blowing type on which we have 
been concentrating. All forms of blowing 
or suction-type boundary layer control re- 
quire a source of energy. In the past this , 
has been a pump driven by the main en- 
gine or a completely separate engine-pump 
combination. With the advent of the jet 
engine, a very efficient compressor is avail- 
able in the engine itself. This furnishes 
high-pressure air which can operate an 
ejector or air turbine driven pump, or 
which can be piped over the surface of the 
wing to achieve the increased lift. 

“The F9F-4 installation is our first in- 
troduction, let’s say, to flying a jet aircraft 
with boundary layer control, and it has 
been quite successful. With this airplane 
we have achieved about 10 knots reduction 
in stall speed and about 15 to 20 knots 
reduction in approach speed. This reduc- 
tion in approach speed is something we did 
not expect. Actua'ly, boundary layer con- 
trol has improved the controllability of the 
airplane, and this has resulted in allowing 
the pilot to make his approach with a 
smaller margin between stall and approach 
speed. 

“With regard to propeller-driven aircraft 
such as you have been discussing today, 
we do not at the present time see any 
simple way of obtaining this source of high- 
pressure air. On the F9F-4 we are using, 
compressor bleed air mass flows much 
higher than that the reciprocating or 
turboprop powerplants could possible pro- 
vide. However, we are only at the begin- 
ning of the development of the blowing- 
type boundary layer control and we feel 
sure that improvements can be made in 
the efficiency of the system so that much 
less engine bleed air will be required.” 
Haro!d Hoekstra: “The boundary layer 
control approach is bound to be of extreme 
interest to the commercial operators and 
manufacturers. There are, of course, prob- 
lems associated with it, such as the reli- 
ability of the power source, keeping the 
slats or porous surfaces open under icing 
conditions, the question of dust, oil, etc.” 
R. C. McGuire: “We now take extreme 
care in keeping the airspeed static system 
salt-shakers open on the side of the air- 
plane. These are a few small holes which 
can be clogged with dust, dirt or polishing 
grit. When I think about boundary layer 
control with its multitude of ducts and 
bleed holes, ’'d say that it would be al- 
most impossible to maintain with present- 
day methods.” 

T. E. Cooper: “Another problem that is 
likely to come up involves winter opera- 
tions when you are subject to icing condi- 
tions. The wings are going to have to be 
adequately heated so there'll be absolutely 
no ice on them.” 

L. A. Geyer: “The problem of icing is 
certainly important in any type of bound- 
ary layer control and a clean wing is es- 
sential. In our system we actually have a 

(Continued on page 51) 
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Pilots Call it Aviation’s ‘‘Most Useful Publication”’ 


Order Your Copy Now! 


SKYWAYS’ Airport Service Directory meets pilots’ needs 
because we asked them what they wanted and then designed 
our publication to meet their specifications. 


The Airport Service Directory, therefore, is: 


1. A quarterly. 


2.-Large, easy to handle. It’s 8 by 11 inches, 
fits flat with charts. 


ight! 
r i cy ue 3. An alphabetical, state-by-state guide to important U.S. 


airports & fixed-base operators and their services. 
Pius useful Canadian airports. 


SKYWAYS’ Airport Service Directory 
serves the pilot right 


because its information and frequency are right. 
The Airport Service 

Directory is issued every three months, 

listing constantly revised facts and figures about: 


Hangar storage... grade and brand 

of fuel . . . hours of line service and A&E 

... types of engine, radio, instrument and 
aircraft services ... ground transportation... food 
catering... weather service... credit cards... radio 
facilities... runway surface and lengths 

...names and telephone numbers of fixed- 
base operators ... many other useful items. 


Another section is devoted to lists of 

CAA approved airframe, engine, prop, ra- 
dio & accessory maintenance and repair 
stations... omniranges...ADIZ... 
Weather Bureau telephone numbers... CAA 
regional offices . . . state gasoline taxes... 
aircraft distributors . . . officers of various 
trade associations. 


HENRY PUBLISHING COMPANY 
444 Madison Avenue, New York 22, N. Y. 


ORDER A SUPPLY OF COPIES OF THIS Please enter my subscription for SKYWAYS’ Airport Service 
ONE-REFERENCE AIRPORT SERVICE DIRECTORY. Directory for 
One Year at $1.50 [] Single Copy Price: $.50 [] 
z f Remittance Enclosed [] Please Bill Me (] 
aS Wile sated Jae NAME: 2% fr S28. 2. ool sles COMPANY: <. on. ~~ c «lees TUIRE Storer 
STREET ee wcieieah oseete is x. 6 is ZONE..... CITY Gc, STATE soca sere toksuuate 
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FOR SALE 


(2) DOUGLAS C-47’s 


LOOK TO 


ATLANTIC and SPARE PARTS 
Aircraft #1 
Oli== 


Total time 15,000 hours— 

since overhaul 7,000 hours 
Aircraft #2 

Total time 7,000 hours— 

since overhaul 1,500 hours 
Both aircraft have P & W 1830-92 
engines—good radio—and_ standard 
cargo interiors. 
Available ‘’as is’’ or will overhaul to 
customer’s specifications, with cargo 
Or passenger interiors. 

C-47 SPARE PARTS 

Wing tips, wings, complete landing 
gears (heavy), rudders, ailerons, etc. 
All usable parts—no junk—$150,- 
000.00 book value. 


LAMM AIRCRAFT, INC. 


Teterboro Airport Teterboro, N. J. 
Phone: Hasbrouck Heights 8-0780 


Custom aircraft and 
engine maintenance. 
Radio installations and 

service. 


Periodic or Progressive 


Quotations upon request 


ATLANTIC AVIATION CORP. 
TETERBORO AIRPORT 
TETERBORO, NEW JERSEY 
Tel: HAsbrouck Heights 8-1740 


Have Your Aircraft Maintenance Done By 
EXPERIENCED AIRLINE MECHANICS 
Complete Facilities for Servicing and Operating 


EXECUTIVE AIRCRAFT 


MAJOR REPAIRS OVERHAULS 
MODIFICATIONS PILOT SERVICE 
INSPECTIONS HANGAR SPACE 


Meteor Air Transport, Inc. 


Teterboro Airport, Teterboro, New Jersey ° Tel.: HAsbrouck Heights 8-1755 
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NAVCO .*. 


Modern, Factory Fresh Radle 


AS RiGee eet 15D Omni, R15 VHF Beevr. 
F-11 Isolation Amplifier 
Bendlx f25 cccc< MN53 Marker Receivers 


TA18BB VHF 360 ch. Trans. 
RA18 VHF 360 ch. Receivers 
NA-1 ADF Navigation Sys- 


tem 
MN62A Radio Compass Iron 
Core or Flush Loops 
NA-3 VHF Navigation Sys- 
tem 
MN85 Omni, R. M. I. 
MN97 Omni Mag 
DME-5_ Distance Measuring 
Equip. 
MN100 Glide Slope Reevr. 
Cotlinseit settee 17L VHF 180 ch. Transmitter 
17M VHF 360 ch. Transmitter 
51R VHF 280 ch. Receiver 
51R VHF Omni, R. M. I. 
51Z 3 light Marker Receiver 
51V 20 ch. Glide Slope 


Lear. 2. Scidsemieeusis LVTR-36 VHF 36 ch. Trans- 
ceiver 
ADF-12, ADF-14 
Nafeo's i .ccc Persie DME Distance 
Measuring Equip. 
Sperry! eecos cee A-12 Autopilot 


C-2, C-4 Gyrosyn Compass 
H-5 Electric Gyro Horizon 
Douglas ......... DC-3 C-47—All Parts— 
Wings to nuts 


Beechcraft ....... D18S, Bonanzas—All Parts 
Goodrlehi riick Hayes Brakes—C-47, DC-38 
Deicer Boots—D-18S, DC-8, 
Lodestar 
Tires—D18S, DC-3, Lodestar 
Continental ...... E-185, E-205—All Parts 


Pratt & Whitney.. R985, R1830-92, -75, -94, 


DC-3 Airline Equipment 
Interiors, Radios, Engines 


Chairs — Hatracks — Airducts — Galleys — Lavatories 
Cargo Floors—Wright Engines, accessories, build- 
ups—Good serviceable condition, as removed for 
executive conversion. 


Lambert Fleld 
INC St. Lonis, Mo. 
*  TErryhill 5-1511 


EXECUTIVE TRANSPORT AIRCRAFT 


All Models 
BEECHCRAFT LOCKHEED 
CONVAIR GRUMMAN 
DOUGLAS CESSNA 


AERO COMMANDER 
WELSCH AVIATION COMPANY 


60 East 42nd Street, Suite 729 
New York 17, New York Murray Hill 7-5884 


SMITH-MEEKER 
ENGINEERING CO. 


Specialists in 
Radio Installation and Service 
Finest Facilities 
Highest Workmanship 


COLLINS - ARC. - SPERRY 


Teterboro Airport Westchester County Alrport 
Teterboro, N. J. White Plaine. 0 hee 
CAA Badlo Repair CAA Radio Repair 
Station, Class 1 & 2, Station, Class 1 & 2, 
#3599 #4272 
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Remmert-Werner is now installing 


AIRBORNE 
BENDIX RD R RADAR 


First Time Available Commercially 


Today’s 
Businessman’s 
Blue Plate Special 


LODESTAR 


See our Demonstrator Installation in 
Bendix’s own DC-3 
and our commercial installation in 
Cornell-DuBilier’s DC-3 


Just taken in trade on Super-92 DC-3 


Now in basic overhaul— 


will convert to your specs. 


THREE 
D18S HYDROMATICS 


Traded on 
Super-92 DC-3 
Here’s Another 


_Super-92 DC-3 BONANZAS 


New ship guarantee, complete 8000 hour over- 
haul, SUPER-92 engines, Collins radio, beautiful 
custom interior, 200 mph. All have the new Rem- 
mert-Werner exclusive large cabin and picture 
windows for eye level vision. We have five in NTSO Engine 


C-35, like new 
Full equipment—Low time 


production and finish a new th 
one every three Also B-35 


REMMERT-WERNER, INc. 


Lambert Field, St. Louis, Mo. 


weeks. 


COMPLETE PROPELLER OVERHAUL 


Pick up and deliver in New York area 
Finest Equipment—Experienced Personnel 
Approved repair station for all models of 
Hamilton Standard and Hartzell. 


READING AVIATION SERVICE, INC. 
MUNICIPAL AIRPORT READING, PA. WILL BUY LODESTAR 


Large corporation will pay cash for abasic 
Lockheed Lodestar airframe suitable for 
° ee overhaul and executive conversion. Air- 

Sk mart Section Advert Rates plane must be ferryable, free of corro- 
y IsSINg sion, and have had no major structural 
damage. Interior furnishings, engines, 

radio, instruments, and accessory sys- 


$15.00 per column inch for one to five issues, $14.00 per column inch for six to tems and equipment are unimportant 
eleven issues, $12.00 per column inch for 12 issues on contract basis. Contract eG ie perectnnes lO eeer Geren 


specifications, complete airframe history 


rates for space units up to full page, for classified type advertising, available on I 
since manufacture, and lowest cas 


request. Unless otherwise specified all classified advertising accepted with the un- price (allowing for return of above men- 
A a 2 % 7 A ti d ipment, if such return is de- 
derstanding that it will be placed in the first issue closing after receipt of order. a Panaeale only. Write to Box KM, 


Skyways, 1140 Wilshire Boulevard, Los 
Angeles 14, California. 


SKYWAYS 444 MADISON AVENUE, NEW YORK 22,N. Y. 
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SUPER-92 over 200 mph for your DC-3 


R1830-SUPER-92 engines will cruise your DC-3 at over 200 miles per hour, and climb faster, with better 
and safer single engine ceiling. Super-92’s combine the performance of R-1830-75 and -94 with the reliability 
and weight of -92. Superior cooling and sturdier construction permit a normal 700 HP cruise instead of the 
600 HP of -92. 

Super-92s, completely CAA approved, combine the reliable-92 crankcase and carburetor system with new 
-75 cylinders and high dome pistons, designed for better cooling, greater strength, higher horsepower, and more 
efficient operation. Many other improvements include rockers, pins, rings, harnesses, all bulletins, ete. Super-92 
strength and dependability have been proven through thousands of successful hours of practical executive DC-3 
operation with no structural or other failure. Names of users are available to interested parties. 

Super-92 overhaul intervals and costs are the same as -92, with 10% high regular cruising speed, main- 
tenance and fuel costs per mile are lower. Super-92s can give you 20,000 or more extra miles (32 average 
trips) between engine changes—(more maintenance savings. ) 

Super 92s are completely interchangeable with -92, with no extra costs. Differences are in the engines 
—not in mounting, cowling, accessories, connections, lines, weights, etc. Full guarantee of both the Super-92 
and your personal satisfaction. Begin a new, faster, safer, more economical operation with your next engine 
change. Make your appointment today with. 


ENGINE WORKS 


Lambert Field Inc. St. Louis Mo. 


Pratt & Whitney Wright Continental Lycoming 
Sale Overhaul Exchange 
Mobile Shop—Quick Change Installation at Your Own Airport 


The FINEST in Aircraft Radio | | LINK AERONAUTICAL CORP. 
& GALS } / (4 ! 5 STATION No. 97 


INCORPORATED Link Aeronautical Corporation 


Engineering presents the 
AIRCRAFT RADIO Installation Super Grumman-Widgeon 
Maintenance Amphibian 
Distributor For America's most versatile executive aircraft 


A.R.C. © BENDIX e¢ COLLINS Tri-Cities Airport, Endicott, New York 


Specialists 
Executive Aircraft Radio Systems 
Custom Edge-lighted Panels 


Lockheed Air Terminal—at P.A.C. REMMERT-WERNER, Inc. 
Lambert Field St. Louis, Mo. 
NK, Ll I offers your choice of 
BURBA CALIFORNIA 1 DAY DAY ‘: DAY 
100 hour 100 
Th. 68317 St. 75963 INSPECTIONS or OVERHAULS 
*C.A.A. Repair Station No. 4083 for 
Radio Class 1, 2 & Limited Radar BEECHCRAFT DC-3 LODESTAR 


C.A.A. APPROVED REPAIR STATION 
#4262—-RADIO CLASS | AND II 


CUSTOM INSTALLATIONS 


, 


P. O. BOX 55 


MARINE AIR TERMINAL 


LA GUARDIA FIELD, NEW YORK MAINTENANCE HICKORY 6-7717 
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GENUINE 
NAVY INTERMEDIATE 
PILOT JACKET 


SPECIAL! 


$3950 


—FOR A_LIMIT- 
ED TIME ONLY. 
Shipped postpaid if 
remittance accom- 
panies order. 


Brand new, Gen- 
uine dark brown 
Goatskin leather 
with zippered 
front. Bi-swing 
back, two patch 
pockets, one in- 
side woe. os E 
et, outon fur 

collar, Celanese U.S.N. ISSUE 
lined. 100% wool cuffs and waist band. 


FINEST JACKET MADE 
Sizes 34 to 46—$32.50. Sizes 48 to 50 
$35.00. State Size Wanted 
(A clipping of this advertisement is not 
necessary when ordering) 


FLYING EQUIPMENT SALES CO. 


Dept. § 
1639-45 W. Wolfram St. Chicago, Ill. 


Executive Aircraft 


Complete Services and Sales 
DC-3 @ LODESTAR @ D18S 


wr" og REMMERT WERNER 2° 


Invest In 


U.S. DEFENSE BONDS 


Now Even Better 


We Buy DC-3 and C-47 


—also components, fuselages, center sections. Pre- 
fer runout or needing work, airline, passenger, or 
cargo, Pratt & Whitney or Wright. State price, 
time, quantity, type engines. 


We are not brokers 


Remmert-Werner, Inc. §*"tovis, me 
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CLASSIFIED ADVERTISING | 


Rates for Undisplayed Classified Advertising: 25c per word, mini- 
mum charge first 10 words $2.50, prepaid with order. Add 4 words 
if Box Number is included in lieu of advertiser's name and address. 


EXECUTIVE TRANSPORT AIRCRAFT 


FOR COMPLETE market reports of available 
Beech, Convair, Curtiss, Douglas, Grumman, 
Lockheed or other multi-engine aircraft, 
write or call William C. Wold Associates, 
516 Fifth Ave., New York 36, N. Y., Tele- 
phone Murray Hill 7-2050. 


AERONAUTICAL BOOKS 


WARNING—CAA EXAMINATION IS BEING 
CHANGED. 'THE NEW OPEN BOOK EXAM- 
INATION IS NOW OFFERED THE COM- 
MERCIAL PILOT. PREPARE FOR YOUR 
RATING WITH RELIABLE ZWENG BOOKS. 
The following outstanding books by Charles 
A. Zweng lead the field and prepare you for 
your rating. Included with each book are 
authentic examinations with new material 
not available elsewhere. Also included is a 
late Government Weather Map pertinent to 
the examinations. Why take a _ chance? 
Zweng books include: Airline Transport Pilot 
Rating $5.00; Flight Instructor $4.00; New 
Revised “Flight Engineer Rating Book”’ $5.00; 
Link Instructor $4.00; Private & Commer- 
eial Rating (with text material to aid you 
in the “New Open Book Examinations’’) 
$4.00; Radio and Instrument Flying (with 
new examinations) $5.00; Meteorology for 
Airmen $3.00; Aircraft and Engine Mechanic 
including hydraulics, weight and balance 
$4.00; Parachute Technician Rating $3.00; 
Flight Dispatcher including Control Tower 
rating $5.00; Zweng Aviation Dictionary 
$6.00; Practical Manual of the E6B computer 
$3.00; Ground Instructor Rating $4.00; Lead- 
ing Airline Executives and Pilots owe their 
success to early training with Zweng books. 
Pan American Navigation Service. 12021-22 
Ventura Blvd., N. Hollywood, Cal. (Free 
Catalog—Air and Waring). 


FLYING THE OMNIRANGE by Charles A. 
Zweng, New second edition, designed to aid 
the pilot in Flying the new Omnirange Sta- 
tions being established by the C.A.A. Order 
C.O.D. or postpaid. Deluxe edition only 
$4.00. New “Helicopter Rating’ (First Edi- 
tion) 325 pages, illustrated, by Charles A. 
Zweng Examinations included $5.00. Impor- 
tant books on aviation by other authors in- 
clude: ‘‘Safety After Solo” $3.50; “Stick and 
Rudder” $5.00; ‘Jet Aircraft Power Systems” 
$6.00; Crop Dusting (set of 6 manuals) 
12.00; “Air Stewardess Log Books Deluxe” 
2.00; other Logs $1.00 up. New ‘‘Steele’’ Log 
Book Deluxe $1.50; Senior Pilot Log Deluxe 
256 pages $5.70; ‘‘Airline Pilot Log’? Deluxe 
256 pages $5.70; “Air Navigator Log,” $2.00; 
“Flight Engineer Log,” $2.00; “Pilot Log 
Military Type,” $2.00; Pan American Navi- 
gation Service, 12021-22 Ventura Blvd., N. 
Hollywood, Calif. Free General Catalog. 


AERONAUTICAL PUBLICATIONS 
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AVIATION EQUIPMENT & SUPPLIES 


NEW E6B COMPUTER $7.00 each. Manual 
$2.50. Pilots License Case PI $2.85, P2 $1.50, 
Postpaid. Flying Equipment Sales Co., 1641-5 
W. Wolfram St., Dept. S, Chicago 13, Ill. 


AIRCRAFT TIRES AND BATTERIES, new, 
send for price list. Flying Equipment Sales 
ee rhea W. Wolfram St., Dept. S, Chicago 


HELMETS, New, AN H-15 AAF tan cloth 
with sponge rubber earcups $2.00 each. A-11 
same as above in kid skin leather $3.45 each. 
Leather helmet with chin cups $2.00, state 
hat size. Goggles AN6530, clear lens $3.25 
each. Flying Equipment Sales Co., 1641-5 W. 
Wolfram St., Dept. S, Chicago 13, Ill. 


ERCOUPE METAL WINGS $395.00 Exchange, 
Plus mounting and NCing. Designed by Red 
Aircraft Service, Fort Lauderdale, Florida. 


BUSINESS OPPORTUNITIES 


START your own aviation business with little 
capital. 47 opportunities. Details free. Christo- 
pher Publications, Holtsville 23, N. Y. 


CHARTS & MAPS 


AVIATION Charts now available from our 
new Chart Division. Agents for the Coast 
and Geodetic Survey. Our service includes 
Aeronautical Sectional. World Aeronautical, 
Direction Finding, Navigational Flight, etc. 
Distributors for New Plastic Relief Map of 
the United States $45.00 express prepaid. 
(Free Catalog.) Pan American Navigation 
ah 12021-22 Ventura Blvd., Hollywood, 
alif. : 


HELP WANTED 


HIGH-PAYING JOBS NOW OPEN! We will 
rush confidential reports on best aviation 
employment opportunities (domestic, foreign, 
skilled, unskilled). 159 airlines (scheduled, 
non-scheduled), 68 aircraft manufacturers, 
etc. Also 51 non-aviation listings in 37 coun- 
tries. $2. Money-back guarantee. Christopher 
Publications, Holtsville 6, N. Y. 


INSTRUMENTS 


E-6B COMPUTERS, (Dalton), ($10.00 value) 
with 30 page illustrated direction manual; 
like new $4.95, with leather case $5.45, new 
$7.95, model ‘“G”’ knee type, new $6.95 
($35.00 list). SEXTANTS, bubble, averaging 
with case ($300.00 value) like new. Fair- 
child or Link $16.85, Bausch & Lomb $26.85. 
Kane Aero Equipment Co., 2308 N. E. 23rd 
St., Oklahoma City, Okla. 


MISCELLANEOUS 


$2.00 can save you hundreds. It’s NEW ! ! 
Now you can receive information each 
month on hundreds of aircraft for sale 
throughout the United States. At a glance 
you will know what is available, hours, 
date licensed, price, etc., of practically every 
type of airplane manufactured. We tell you 
who owns the aircraft and you deal direct, 
saving time, eliminating hours of travel, and 
by knowing the market you get the best 
deal possible. You can receive your first copy 
listing aircraft for sale IMMEDIATELY. 
DON’T WAIT! ! Send $2.00 TODAY for a 
full year’s subscription. Flyer’s Market Pub- 
lished by Aircraft Listing Bureau, 5305 Con- 
gress St., Chicago 16, Ill. 

0 ON EEE 
YOUR Leather Jacket renovated expertly. 
FREE circular. Berlew Mfg. Co., Dept. 33, 
Freeport, N. Y. 
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form of thermal de-icing since the bleed 
air is in the neighborhood of 400° or 500° 
F. in the wing ducts. The F9F-4 system is 
extremely simple and maintenance prob- 
lems in many hours of flight time on an 
experimental installation have been re- 
markably few. The compressor bleed air is 
just ducted directly out into the wing and 
blown over the wing flap. It would seem 
that the suction-type of boundry layer 
control does have a fundamental icing 
problem since the boundary layer is re- 
moved through a porous surface. That does 
not seem so practical when the aircraft 
may have to stand on a ramp for any 
period of time during winter.” 

R. L. Nordli: “Is the system that you have 
compatible with the operation of the jet 
aircraft during let-down, for instance, 
when you are going to want to use the 
available bleed air for anti-icing? Is it pos- 
sible that the need of bleed air for things 
in addition to boundary layer control is 
going to exceed the amount available from 
your engine under retarded power?” 

L. A. Geyer: “In the case of existing 
powerplants such as the J-33 or the J-48, 
the situation is a bit marginal at the pres- 
ent time. However, the engine builders are 
trying to increase the amount of bleed air 
in future powerplants. We don’t think this 
is going to be a problem. 

“The most critical point is not in the 

approach condition, but rather in take-off 
when you're operating at 100% RPM. That 
is where we are going to have the most 
critical problem of getting the required 
amount of bleed air without over-tempera- 
turing the engine or resulting in a serious 
thrust loss.” 
Harold Hoekstra: “Mr. Geyer has 
touched on a very important point, one that 
ties in with the reliability of the power 
source, because the critical condition for 
the aircraft itself, is in the take-off con- 
figuration. 

“Before we close the meeting, let’s get 
into the ground equipment phase of the 
discussion. Tom Sullivan, would you give 
us your thoughts on that?” 


Ground Equipment 


Tom Sullivan: “SKYWAYS certainly 
should be complimented for highlighting 
the problems of braking and bringing them 
into open discussion so that everyone will 
be more cognizant of the over-all picture. 
“Getting specifically to the braking 
aspects pertinent to this discussion, the 
airport operator’s point of view is one that 
has been on record through AOC, namely, 
that the runway lengths must remain 
static, consistent with the CAA and IATA. 
“From the economic side, it becomes im- 
perative that the industry make possible 
further study and research along the lines 
brought out in today’s discussion. 
“Recently, we went down to All Ameri- 
can Engineering in Delaware to see what 
research they were doing. That company 
has a contract with the Navy to study and 
test devices for the braking of aircraft by 
ground mechanical means, and the engi- 
neers there are convinced that it is also 
entirely practical for large aircraft. From 
(Continued on page 52) 
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BOWERS Batteries 


Always Better 


BOWERS BATTERY & SPARK PLUG CO., READING, PA. 


DEGREE IN| 


ENGINEERING Prion: 


B.S. DEGREE. Aeronautical, Chemical, } 
Civil, Electrical, Mechanical and Radio 
Engineering (inc. TV and Electronics.) } 
Drafting -yr. G.I. Gov't approved. § 
Low rate. Earn board. Large industrial 
center. Demand for graduates. Enter 
Dec., Mar., June, Sept. Catalog 2124 
E. Washington Blvd., Fort Wayne 2, Ind. 


INDIANA 
TECHNICAL 
COLLEGE 


STATEMENT REQUIRED BY THE ACT OF 
AUGUST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, AND JULY 2, 
1946 (Title 39, United States Code, Section 
233) SHOWING THE OWNERSHIP, MAN- 
AGEMENT, AND CIRCULATION OF SKY- 
WAYS published monthly at Pontiac, Illi- 
nois, for October 1, 1954. 

1. The names and addresses of the publisher, 
editor, managing editor, and business managers 
are: Publisher, Henry Publishing Company, 
444 Madison Ave., New York 22, N. Y.; Editor, 
Mrs. J. Fred Henry, 444 Madison Ave., New 
York 22, N. Y.; Managing editor, Doris N. 
Ahnstrom, 444 Madison Ave., New York 22, 
N. Y.; Business manager, None. 
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work with a test model All American is 
satisfied that they can stop a large com- 
mercial airplane within 500 feet, which is 
a practical stopping distance. In addition 
to braking the airplane, another big prob- 
lem is to develop an arresting device that 
will be applicable to all types of aircraft 
and all types of gear. The question is 
whether or not they can come up with a 
device ‘or cable that will catch the air- 
craft’s main gear but not be disturbed by 
the nose gear. In other words, as the nose 
gear passes over this cable, it trips a lever 
which instantaneously raises the cable that 
will catch the main gear, thus braking the 
aircraft. But the question is how do you 
allow for the varying heights of the fuse- 
lage of the different types of planes? 

“I am certain that such a stop device 
will be developed, and it will prevent many 
serious accidents on over-run, where an air- 
plane inadvertently has used up all the 
runway and needs deceleration quickly.” 


Summary 

Harold Hoekstra: “To summarize the 
discussion on braking, I believe we have 
established the importance of all of those 


e 


systems in helping us to improve the stop- 
ping of aircraft, and also have proved that 
in a sense each system is mutually sup- 
plementary or complementary to the other. 

“Aerodynamic devices and power-plant 
reversing are usable at the high-speed end 
of the range, whereas braking devices op- 
erate more efficiently at the lower speeds. 

“I think we can agree that the amount 
of deceleration we have in transports today 
(about two-tenths or three-tenths g's) ts 
not reaching the point of discomfort to the 
passengers in those transports. 

“Qne of the fundamental bases for the 
airport size and aircraft relationship is a 
stopping distance (without use of special 
techniques) of within 60% of the runway 
length, coming in over a 50-foot barrier at 
1.3 times the stall speed. That premise 
undoubtedly will remain one of the funda- 
mental points, but as we go along and 
develop new devices, there may be a 
gradual change in that requirement. 

“The continuing development of the de- 
vices we have discussed here today should 
bring greater efficiency to military opera- 
tions. In addition, and a very important 
one, they should provide civil aviation 
with greater safety while operating increas- 


ingly higher performance transports from 


airports meeting present standards.” pt 


Synthetic Oils 


(Continued from page 12) 


Other Requirements 


Compatibility with various metals used in 
turbine design is important. In addition to 
the high temperature and corrosion-resistant 
ferrous alloys, modern practice includes 
copper and its alloys, silver, aluminum, 
magnesium and lead. Titanium and its al- 
loys also are beginning to make their ap- 
pearance. Use of cadmium and zinc is ques- 
tioned at present because they frequently 
react with oxidation products and additives. 
The latter two metals are used largely for 
plating and corrosion protection of miscel- 
laneous parts. 

Volatility also is an important factor in 
the selection of a turbine lubricant. The 
objections found with highly volatile oils 
are serious lacquering, high oil consumption 
and loss of lubricant following shutdown 
of the turbine. This is one of the properties 
favoring the selection of synthetic oils. 

Since all oil systems in aircraft collect 
small amounts of water from time to time, 
hydrolytic stability is an essential require- 
ment. In addition to resistance to hydrolysis, 
a lubricant should not form a gel or solid 
material in the presence of water. 

In some designs of turboprop engine a 
lubricating oil also serves as the hydraulic 
oil for propeller governing. The British ex- 
perience thus far has found that kinematic 
viscosities below 7.5 cs @ 210°F. resulted 
in excessive leakage in the governor mech- 
anism and poorer control over engine speed. 
This is not necessarily a hard and fast 
requirement and may change with new de- 
signs. It is not a factor where the prop car- 
ries an independent supply of hydraulic oil. 

Bleeding air from the turbine compressor 
for cabin pressurization has introduced the 
question of toxicity. With this system, of 
cabin pressurization any oil leakage into 
the compressor will, of course, result in 


vapors or oil mist entering the cabin. This 
problem is one of the most controversial at 
the moment. However, in the final analysis 
it may be stated the synthetic oil should 
not be more toxic than mineral oil. 
(Continued in January issue) 


Super -92 DC-3 

(Continued from page 15) 
an extra 100% or more in operating costs. 
This is particularly true, he said, when it 
also means a sacrifice of 67% or more in 
space and walk-around room and the air- 
craft in question cannot get into many 
small airports. 

The Super -92 sells for $179,000 and 
for that price Remmert-Werner is pro- 
viding a DC-3 which meets the following 
specifications important to business: 

Baggage capacity—% ton; entrance— 
as easy as entering a house; take-off— 
short enough to use any recognized air- 
port in the United States; rate of climb 
—faster than the average business man 
wants to climb without pressurization; 
speed—fast enough to make the average 
business trip in one day in comfort and 
with time for a nap; noise level—low 
enough for enroute business meetings or 
just plain sleeping; vibration—smooth 
enough to keep the gin rummy deck on 
the card table; short-field operation—good 
enough for almost any airport; range— 
two or three times the length of the aver- 
age business trip; cost of maintenance— 
parts are still available at 25% of the 
manufacturer’s original cost; availability 
—more than 6,000 still in active service; 
useful life—some DC-3’s already have 
reached 65,000 hours; safety—unsurpassed. 

While the industry is deciding who is 
going to finance and build the newer types 
of aircraft the business market must have, 
the rugged DC-3 continues to be a superb 
example of the “make-do” aircraft still 
available to the flying businessman. +h, 
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FLY THE 


i? 


MORE POWER... 
oo e- MORE PERFORMANCE 


What a performing airplane! 

What a beautiful airplane! ...the new 
1955 Tri-Pacer 150. 

Now with 150 horsepower it has more 
pay load, more climb, more 


“cruising speed—132 miles 


per hour, in fact, at 7000 
feet, 75% power. 

And with all its new, 
sensational performance, the 
Tri-Pacer 150 remains 
the easiest-to-fly 
airplane on the market 
today—thanks to tricycle 
gear and simplified controls. 

Little wonder the Tri-Pacer is by 
far the largest-selling lower priced 
4-place business plane. 

See the Tri-Pacer 150 at your Piper 
dealer’s. Or send for new full-color brochure 
to Dept. 12-K, Piper Aircraft Corporation, 


Lock Haven, Pennsylvania. 


PIPER 


MORE PEOPLE HAVE BOUGHT PIPERS THAN ANY OTHER PLANE IN THE WORLD 


These weather items prepared in consultation with 
the United States Weather Bureau 


Checking fog possibilities, study weather reports 
upwind from the station in question. If Dew Points 
are higher upwind, chances are the fog will increase 
when the wetter air moves in. 


blast to clear your wings of snow. Even dr. 
powdery snow may have melted and re- 
frozen underneath on the wing. 


On’ the ground, get your plane into a 
hangar on cold, rainy days. A quick drop 
to near 32° F. will cause rain to freeze on 
impact with the wings. 


Under an overcast sky in light rain with temperatures near 32° F., 
freezing rain is apt to be encountered. If not equipped for all 
weather flying, land immediately. If this is not possible, try climb- 
ing to warmer temperatures in the over-running rain clouds. 


ew” 


FREEZING RAIN 
30% 


N WINTER FLYING, it’s wise to prepare for the worst...and 

hope for the best. One smart preparation step is to select 
the right aviation products. Mobilgas Aircraft and Mobiloil 
Aero have long been the first choice of experienced pilots. 
These famous Flying Red Horse products have proved their 
performance standards in outstanding aviation events from 
the days of Kitty Hawk to recent Jet Age exploits. Fly safely 
... fly with the Flying Red Horse. 


Mobiloil 


SOCONY-VACUUM OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP, 


